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IN MEMORIAM

Stanley L. Wallenstein, a member of the College on Problems of Drug Dependence and, for many years, a
regular participant in the annual scientific meetings of the former NAS-NRC Committee on Problems of Drug
Dependence, died of a cerebral hemorrhage on January 2, 1996. He was 75 years of age - but right up to just
before his death, and after his retirement from the Sloan-Kettering Institute in 1991, he continued to be active
as a consultant to his former associates at Memorial Hospital and to some in industry on matters relating to
clinical analgesic methodology.

Stan Wallenstein may be well remembered by older members of the CPDD as a long-time member of the
Sloan-Kettering Analgesic Studies team headed by Ray Houde. Starting as a research fellow in Dr. Houde’s lab
in 1951, he soon became an important contributor to the controlled clinical analgesic assay methodology which
the S.K.I. group pioneered and was noted for. From 1953 onward, Stan Wallenstein was either a co-author or a
presenter of the group’s annual reports to the NRC Committee on Narcotics and Drug Addiction and later the
CPDD, after the committee’s name was changed in 1966. Ever since those early years, when the prototypes of
most of the now familiar opioid agonists and antagonists were being introduced into medicine, the S.K.I.
group’s primary interests had been to assist in defining the balance between the desired analgesic properties of
these drugs in patients with cancer and their known or suspected abuse liability. Trained as a psychologist,

Stan was instrumental in introducing the use of several innovative experimental designs for these assays and he



has been the author on a number of journal articles and chapters in books on the subject of the measurement of
pain and assessment of analgesia.

Stanley Wallenstein was a native New Yorker, a graduate of Stuyvesant High School and of City College of
New York. He received his postgraduate education at New York University where he obtained his master’s
degree in psychology. At Sloan-Kettering, he moved up through the ranks to Associate Laboratory member of
the Institute by the time of his retirement. Stan was a member of the Lyceum Club of the New York Academy
of Sciences as well as a founder member of several scientific pain societies including the Eastern Pain
Association, the American Pain Society and the international Association for the Study of Pain.

In addition to his wife, Joan, the only distaff member of the family, Stanley Wallenstein is survived by three
sons and seven grandsons - a veritable American League baseball team, complete with a designated hitter - a
role which he himself often played at crucial times in the annals of the Sloan-Kettering Institute Analgesic

Studies Laboratory.

Raymond W. Houde
Memorial Sloan-Kettering Cancer Institute
New York, New York



COLLEGE ON PROBLEMS OF DRUG DEPENDENCE PRESIDENTIAL ADDRESS 1996:
INHALANT ABUSE, A FORGOTTEN DRUG ABUSE PROBLEM

R. L. Balster

Center for Drug and Alcohol Studies and Department of Pharmacology and Toxicology,
Medical College of Virginia, Virginia Commonwealth University, Richmond, VA

| want to take advantage of the opportunity presented to me to give Presidential remarks for the CPDD
to bring to the attention of the College a very important drug abuse problem that has been neglected by
the vast majority of drug abuse scientists. It has been referred to by some as “The Silent Epidemic.” |
would like to discuss four topics concerning inhalant abuse. | want to 1) describe areas of research that
are needed, 2) provide some evidence on its prevalence, 3) discuss some of our own research on the
acute behavioral effects of abused inhalants and 4) conclude with a brief presentation of public policy
approaches to the inhalant abuse problem.

Before going on, you should ask yourselves as the world’s preeminent group of drug abuse scientists,
“What do | know about inhalant abuse compared to other substance abuse problems?” Do you know
about its prevalence and natural history? What types of effects are produced in users? Whether all
inhalants produce the same acute effects? Do volatile chemicals differ in their abuse potential, and if so,
which ones are most abusable? Which ones the least? How do they work in the brain to produce their
acute effects? Does tolerance and dependence develop? Of what type? What are the major toxic
effects of inhalant abuse and do substances differ in their toxicity? What are the consequences of
prenatal exposure? Have any specific prevention programs been developed for inhalant abuse? Do they
work? What about treatment? How many inhalant abusers are there in treatment? Have specific
treatment strategies been developed for inhalant abusers? What treatments work best? What is the
overall impact on society of inhalant abuse and how does it compare to other substance abuse
problems? What policy strategies make sense to minimize adverse effects of inhalant abuse? | believe
many of you will not have very good answers to these questions, especially compared to your knowledge
concerning other substance abuse problems. There is clearly a need for research on these questions.

Has drug abuse science ignored inhalant abuse? | think so. As far as | can tell, NIDA has less than five
research grants that focus primarily on inhalant abuse. At this meeting of CPDD, only two posters, and
no presentations, are clearly focused on inhalant abuse research, and both of these are from my
laboratory. A casual reading of textbooks and edited compilations of books in the field reveal few that
have more than a passing mention of inhalant abuse. Even the National Institute on Drug Abuse, in its
last Triennial Report to Congress, failed to include a chapter on inhalant abuse. | cannot blame NIDA
for the low visibility of inhalant abuse research. They have sponsored a number of technical reviews,
issued requests for applications and have staff persons within the Institute who have focused a lot of
attention on the inhalant abuse problem. Here | should mention Dr. Charles Sharp, who over many years
has worked to maintain a visibility for inhalants at NIDA.

INCIDENCE AND PREVALENCE OF INHALANT ABUSE

So why do we have so little research on the inhalant abuse problem? Is it because there is a small public
health problem? Let me turn to some of the epidemiological data on inhalant abuse in the U.S. and
worldwide. These data have been extensively reviewed in a recent NIDA Research Monograph (Kosel
et al,, 1995). Data from the Monitoring the Future student surveys for 1994 are representative of recent
results from that source (Johnston el al., 1995). Lifetime use of inhalants is just under 20% for 8th, 10th
and 12th graders. For 12th graders, this prevalence is just under that of marijuana and more than double
that for cocaine. Among 8th graders, lifetime prevalence for inhalant use exceeds that of marijuana use.



Data from the National Household Survey is generally consistent with those from the school surveys in
showing a high prevalence among youth 12 to 17, where percentage use in the past year far exceeds
use of cocaine and heroin (see below). This Table shows the decreasing prevalence

1988

1990

1991

1992

Inhalants 3.9 4.0 4.0 3.4
Cocaine 2.9 2.2 1.5 1.1
Heroin 0.4 0.6 0.2 0.1

in cocaine use over the period of 1988 to 1992, whereas prevalence of inhalant use has remained
steady. This stable prevalence off inhalant use is somewhat misleading. When rates are looked at
separately for abused solvents and nitrites, the rate of. nitrite use has been going down and the rate of
solvent use has actually been going up.

| believe that one of the reasons why this extremely high prevalence of use is not accompanied by a
larger response from the research community is because most drug abuse treatment providers, at least
in the U.S., see only a few cases of inhalant abuse, and other indicators of a large public health impact
are relatively low. For example, DAWN mentions for inhalant abuse are far below those for other drugs
of abuse and comprise less than 1% of mentions in the DAWN data set. The National Association of
State Alcohol and Drug Abuse Directors reports that, among public sector treatment programs, only 0.4%
of clients are admitted due to inhalant abuse. The reason for this apparent discrepancy between
prevalence data and indicators of public health problems is an important research question.

If some drug abuse experts in the U.S. are not alarmed by the problems of inhalant abuse, this is not true
in many other parts of the world where inhalant abuse represents the predominant drug abuse problem,
particularly among the most disadvantaged members of society (Kosel et al., 1995). Surveys of street
children in Central and South America show inhalant use rates ranging from 27% to 100% (Medina-Mora
et al., 1982; Carlini-Cotrin, 1995; Baldivieso, 1995). Space does not allow me to provide many other
examples of the worldwide problem of inhalant abuse.

INHALANTS AS A GATEWAY TO OTHER ADDICTIONS

Does the use of inhalants by youth increase their vulnerability to other forms of drug abuse? The answer
seems to be clearly, yes. In one study using a secondary analysis of the National Household Survey
data (Schutz et al., 1994), inhalant users were found to be 46-times more likely to become an injection
drug abuser. For those using both inhalants and marihuana, the relative risk ratio jumps to 86.6 times
that of non-users, even after adjusting for a variety of co-factors of this use. In a prospective study of
children born in Woodlawn in Chicago (Johnson et al., 1995), inhalant use at age 16-17 resulted in a 9.3
times increased risk for heroin use by age 32.

RESEARCH ISSUES

Given the importance of the inhalant abuse problem, what are some of the scientific issues that need to
be addressed by research? People often want to know, why would anybody voluntarily expose
themselves to smelly fumes to get high? This question is even asked by drug abuse scientists who seem
unsurprised that persons would stick needles into their veins, accept risks of HIV transmission, and
engage in all sorts of amazing practices to self-administer cocaine or heroin. Many people also drink
bitter liquids to obtain alcohol and caffeine and inhale harsh smoke from burning plants to obtain THC
and nicotine. | suppose that this inability to empathize with inhalant abusers comes from the idea that
the “high” obtained from inhalants can’t be all that good to justify voluntary exposure. This raises the



question, what is the nature of inhalant intoxication?

Our laboratory research has focused almost exclusively on this question using animal models for the
behavioral effects of inhalants. These models are very similar to models which have been so
successfully used for studying the acute behavioral effects of other drugs of abuse, except that we
arrange for inhalation exposures. The following is a list of some of the research questions we have
attempted to answer:

1.

2.

3.

4.

What is the nature of the acute intoxication produced by abused inhalants?
Is the intoxication similar to that produced by drugs of abuse?
Do all inhalants produce the same type of intoxication?

Does the type of intoxication produced by abused inhalants determine their abuse liability?

We have compared the acute effects of a wide range of inhalants, and have reached the following
conclusions:

1.

Solvents can readily be studied using behavioral approaches used for studying drugs of abuse.
Inhalants produce concentration-related, reversible, “drug-like” effects on learned and unlearned
behavior and produce stimulus effects which can be examined in typical drug discrimination
procedures (e.g. Balster ef al., 1982; Rees et .al., 1987; Bowen and Balster, 1996).

Many of the most commonly abused inhalants (e.g. toluene and trichloroethane) produce a profile
of behavioral and pharmacological effects very similar to that produced by abused depressant
drugs, such as the barbiturates and ethanol (Evans and Balster, 1991; Evans and Balster, 1993;
Tegeris et al., 1994; Bowen et al., 1996). We believe that, with these abused solvents and
anesthetics, abusers are attempting to produce an alcohol-like intoxication.

Not all inhalants produce the same profile of effects. For example, we have shown major
differences between the depressant-like solvents (toluene and trichlorethane) and the abused
nitrtes (e.g. Rees et al., 1987). We have also studied a vapor which produces an excitatory profile
of effects (flurothyl) similar to that produced by pentylenetetrazol (PTZ) (Evans and Balster, 1992).
We also find more subtle differences among otherwise similar inhalants (e.g. between toluene and
methoxyflurane). We believe that some abused inhalants have a more pronounced excitatory
component of their concentration-effect relationship than others.

. We believe that our research has developed to the point where we can use a battery of test

procedures in mice to provide data to help predict the abuse potential of selected inhalants
(Balster, 1991).

There are many remaining questions about the pharmacology of abused inhalants which can be
answered by animal research. A partial list of these questions would include:

1.

2.

What are the cellular bases for their reinforcing effects?
Do they produce tolerance/sensitization and/or dependence?
What are the effects of combinations of inhalants?

What are the effects of combined administration of inhalants and other drugs?



Earlier | listed a wide range of treatment and prevention issues which also deserve research attention.
There have even been some attempts to do laboratory-based studies of inhalant effects using nitrous
oxide and clinically used anesthetics (e.g. Zacny et al., 1994). Since animal studies have shown that
abused solvents and volatile anesthetics share many acute effects, using anesthetics for human
laboratory research on inhalant abuse seems very reasonable.

TOXICITY

Another important area for laboratory and clinical research concerns the toxicity associated with inhalant
abuse. There is a general perception that abusing inhalants is unhealthy, and there are many case
reports of adverse health effects, but we need a fuller understanding of the role played by individual
inhalants and their combinations found in widely abused products. Animal studies are going to be crucial
here to allow characterization of the effects of repeated high-concentration exposures. The main point
to make here is that each abused inhalant has its own profile of acute and chronic neurotoxic effects.

Aside from studying acute overdose effects of some abused solvents (Moser and Balster, 1985), we have
not been able to do much research on the neurotoxicology of inhalants. One area which we have studied
recently concerns the consequences of prenatal exposures. Although there are case reports of adverse
effects on children of inhalant abusing mothers, there is little scientific proof that there are teratological
effects of solvent exposures. Consequently, we have administered trichloroethane (methyl chloroform),
one of the most widely abused solvents, to pregnant mice and evaluated their offspring for behavioral
teratological effects. We have found a consistent pattern of developmental delays in the offspring of
dams exposed under conditions we believe are relevant to the types of exposures experienced by
abusers (Jones et al., 1996). This provides support for the clinical concern for a fetal solvent syndrome.

POLICY MATTERS

There are man) policy issues that merit discussion in mounting a public response to the inhalant abuse
problem. There is one feature of this problem that deserves some comment here, and that is the difficulty
of using a supply-reduction strategy. Many common products contain abusable inhalants, including
household cleaners, paint products, fuels, lighter fluids, etc. Although it may be possible to reformulate
some of them or make them more difficult to obtain by teenagers, it seems obvious that the primary effort
must be on the demand reduction side. In this respect, the inhalant abuse problem more resembles
problems of alcohol and tobacco use, where there are limits to what can be done in supply reduction
efforts. This places a special emphasis on the importance of providing effective treatment and
prevention. To do this, we need more research in the area of inhalant abuse. My main goal in presenting
this issue to members and guests of the CPDD at this plenary session is to try and raise your awareness
of research needs and to encourage you to join with the few of us working in this area. This is a problem
which affects our nation’s youth, and has important world-wide impact. The scientific expertise of you
here at this meeting could be a major factor in developing a public health strategy to minimize the harm
associated with inhalant abuse. | hope to see more research in this area presented at the next CPDD
meeting.
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THE NATIONAL INSTITUTE ON DRUG ABUSE: CHANGES, CHALLENGES, AND
OPPORTUNITIES IN 1996

A. 1. Leshner

National Institute on Drug Abuse, National Institutes of Health, Rockville, Maryland

I am very pleased to be at the College on Problems of Drug Dependence’s (CPDD) annual meeting, hearing
about the many exciting research advances being made. And I am happy to have this opportunity to update you
on some of the changes that have taken place at the National Institute on Drug Abuse (NIDA), a few of the
policy issues we have been addressing during the past year, and a look at what may lie ahead for the drug abuse
research field in the coming year.

For CPDD, this has been a terrific year in Washington. Over the past few years CPDD’s efforts to build its
Washington presence have become increasingly evident. I believe that under Bob Balster’s leadership this
organization has really become an integral part of the biomedical science advocacy community in Washington.
As a member of CPDD I believe this outcome is advantageous for each of us individually. But I can also tell
you that from my perspective as an NIH institute director, it is critical that our scientific community be seen as
part of the biomedical research community, and as a part of the advocacy community that represents science at
large. It is important for everyone to realize that and to acknowledge the great progress that CPDD has made in
this area. In the final analysis, it is, in fact, that advocacy that is reflected in the budget for NIH, and for NIDA
specifically.

BUDGET UPDATE

Although we experienced an unusually long period of uncertainty with respect to our budget, the NIH as a
whole and MDA did very well in fiscal year 1996, receiving a 4.9 percent increase. For fiscal year 1997, the
President’s budget request would give MDA a 1.7 percent increase, and the House’s figure would provide us
with about a 6.4 percentage increase.

Lest you get very sanguine about the positive outlook it is important to remember that the process is not over
yet. Nonetheless, our prospects for funding are truly remarkable, particularly within the context of the current
fiscal constraints facing the rest of the nation. However, everything is relative. One year when I was acting’
director of NIMH, that institute only got a 14 percent increase in its annual budget. And I went home and told
my wife that [ was a total failure because NIMH had gotten such a meager increase, and everyone was sure that
it was because I was an acting director. Let me tell you that we at NIH are totally euphoric about the status of
our budget at the moment. And, of course, the positive impact it could have on our ability to meet our
obligation to you in the scientific community.

The impact of the various budget scenarios is really very dramatic and very important. Ultimately, what
matters most to all of you is the number of grants that we support. And I can tell you that, in recent years, the
over all number has continued to rise. Increasingly, we are moving money into investigator-initiated grants.
That is our priority. Over the past several years we have moved a tremendous amount of money--over 25
percent--out of the contract line and into the individual investigator line. We are also building our research
training programs. We have expanded research training by approximately 75 percent over the last three years.
We are attempting to shape our research portfolio, to the extent possible, into one that funds not only more
investigators in general, but one that is also moving toward funding younger investigators and more RO1
grants. And I think we have been making significant progress in achieving these goals.

One question I am often asked with regard to the budget is how NIDA’s funding compares to the other
institutes within the NIH. The answer to that question is that, in general, we all rise and fall together. The
figures proposed in both the President’s request and the House mark-up for NIDA are very close to the NIH
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average. One change that has occurred, however, is a slight shift in the way in which the House has laid out
the budget with respect to the percentages of money going to AIDS and non-AIDS research.

The main point that I would like to make about the budget is that although the situation at present looks good,
we need to remember that it is precarious, and will require the continued support of the budget process.

NEW APPOINTMENTS

We have had a number of new appointments and personnel changes both at NIDA and at the national level that
I want to make certain that all of you are aware. Probably the most important single event that has happened
to any of us present or to the drug abuse and addiction field at large during the last year has been the
appointment of General Barry McCaffrey as the new director of the Office of National Drug Control Policy.
Based on my interactions with him thus far I predict that this is going to be a new era of national leadership in
the area of drug abuse. Those of you who know me know that I am not prone to hyperbole about our political
leaders. But it is clear to me that General McCaffrey understands science, and understands the importance of and
the need for research in effectively managing this nation’s drug problem. In fact, he has been using one of my
lines, “Science needs to replace ideology”. I am particularly impressed by the fact that he understands the
complexity of drug abuse and addiction and has refused to make any kind of glib promises about a silver, magic
bullet, or that we’re going to solve this problem tomorrow. In fact, to accomplish his objectives he is asking
for a 10 year strategy. I believe that, ultimately, General McCaffrey will be a great advocate for our work, and
he will be someone who appreciates and uses the products of our work. His orientation to dealing with the
problem and his support for the efforts in which we are engaged is certain to benefit the field of drug abuse
research.

I also want to acknowledge the continuing leadership provided by my colleague, David Mactas, Director of the
Substance Abuse and Mental Health Services Administration’s (SAMHSA) Center for Substance Abuse
Treatment (CSAT). Our organizations have continued to work very closely together on a variety of issues
during the past year and we have an interagency Workgroup comprised of staff from both NIDA and CSAT that
meets regularly to generate and coordinate ideas for further collaborative activities.

Within NIDA, Timothy Condon, Ph.D., has recently been named the institute’s Associate Director for Science
Policy, and Director of our Office of Science Policy and Communications (OSPC). Barry Hoffer, M.D.,
Ph.D., a neuropharmacologist from the University of Colorado’s Health Sciences Center, will join NIDA in
the fall as the institute’s Scientific Director and the Director of our Intramural Research Program (IRP) at the
Addiction Research Center in Baltimore. I think I announced last year that Steve Zukin, M.D., formerly a
professor of psychiatry and neuroscience from the Albert Einstein College of Medicine of Yeshiva University,
is now the Director of our Division of Clinical and Services Research (DCSR). Charles Grudzinskas, Ph.D.,
left his position as Director of NIDA’s Medications Development Division (MDD) and has gone back to
industry. And Frank Vocci, Ph.D., who has been providing outstanding leadership for a long time as MDD’s
Deputy Director is now serving as Acting Director. Harry Haverkos, M.D., who has been serving as Director
of our AIDS office has decided that he would like to be more directly involved in conducting research and has
recently joined the IRP to help in shaping their program related to HIV/AIDS. Steven Gust, Ph.D., who had
been serving as Deputy Director of the AIDS office has now assumed the role of Acting Director and has been
doing a spectacular job, particularly in the very important task of interfacing with NIH.

I also want to mention two branch chief appointments that have occurred recently. Joseph Frascella, Ph.D.,
has been named Chief of the Etiology and Clinical Neurobiology Branch of DCSR, and Henry “Skip” Francis,
M.D., is the new Director of DCSR’s Clinical Medicine Branch.

And I want to take this opportunity while everyone is here to thank George Uhl, M.D., Ph.D., for his
outstanding service as Acting Scientific Director. We at NIDA are grateful for the enormous personal sacrifice
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he has made and the exceptional leadership that he has provided for the Intramural Research Program over the
past two years.

NIDA COUNCIL RESTRUCTURING

This year NIDA has changed both the structure, and, to some extent, broadened the function of the National
Advisory Council on Drug Abuse. We have expanded the number of council members by 50 percent and have
folded in some of the members of what once was known as our Extramural Science Advisory Board. This new
advisory group has been and will continue to play a more extensive role in setting NIDA’s policies and
priorities. For example, over the course of the last year, our council has taken up a number of emerging issues
of concern to all of us. Because I feel it is extremely vital for everyone in the field to understand these issues
and where NIDA stands on them, I want to touch briefly on a few of the more critical ones.

One key issue that has emerged relates to NIDA’s research center grant program. In an effort to help ensure
that the centers established and supported by NIDA are able to accomplish the purpose for which they were
intended and that this type of grant mechanism is being utilized most appropriately NIDA undertook an in-
depth review of its existing center grants portfolio this year. We established a council subcommittee to assist
us in looking at all of this information and to aid us in formulating some of the methods that could help our
program evolve in the direction we want it to go. The end result has been the development and dissemination
of a set of very explicit guidelines for the creation and maintenance of NIDA’s research centers program. A
notice stating the availability of these guidelines was published in the NIH Guide for Grants and Contracts on
September 22, 1995. These guidelines are also on NIDA’s Homepage on the worldwide web if you want to
access them that way.

A great deal of effort has been focused this year, both by NIDA staff and by our Council members, on refining
our definitions of AIDS and non-AIDS research. The issue of what is AIDS and what is not AIDS, and what is
AIDS-related and AIDS-focused is one that NIDA and other institutes at NIH have had to wrestle with for some
years. NIDA has repeatedly dealt with this set of issues particularly as they relate to our budget. One recent
NIH activity that has drawn increased attention to the need for clarification is the work of the panel of outside
researchers, charged by the NIH Office of AIDS Research (OAR) with evaluating NIH’s AIDS program.  And
so, we at NIDA, with the help of outside experts and the members of our Council have laid out our definitions.
We also have listed different kinds of areas of research in six sub-categories which were chosen to correspond to
those of the NIH’s OAR for the last several years. These categories include epidemiology and natural history,
etiology and pathogenesis, vaccine development, therapeutics, treatments for HIV infection, behavioral
research, and information dissemination.

A third issue that the Council has been very active in helping us with and one that I think is tremendously
important has been the ongoing discussion of our grant peer review, and the integration of our existing review
structure into the NIH-wide system. At the last council meeting in May, the members passed a statement of
principles that has been sent to all of the leadership. This document lays out general principles under which
that integration should occur. The Council has also compiled a survey which is being circulated here at the
CPDD meeting. And what they are asking of all of you is to articulate for them your major concerns about the
integration of peer review. I would like to encourage you to get that form, complete it and return it so that we
can collate all of the input we receive and make some decisions based on your views.

Overall the efforts and insights of our council members have been enormously valuable in helping us to address

and resolve a wide variety of policy issues. And we intend to continue to solicit their help as other topics
emerge.
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MESSAGE OF THE YEAR

Finally, every year I am compelled to come up with some message. My first message as NIDA director was,
I’ve got a secret. Last year I spoke about what I see as one of NIDA’s major challenges and one which needs to
be faced by all of us who work in the drug abuse field--to bridge the “unique disconnect” that exists between the
scientific facts and the public’s perception about drug abuse and addiction.

This year, the message | want to convey is that in order for the field to continue to thrive as it has been doing,
we need to go public with our science. Although I am delighted that we in the drug abuse scientific
community now know more about drug abuse and addiction and what to do about these problems than we ever
have in our history, the problem is that we are still guilty of keeping too many of the promising research
advances that are taking place a secret. In essence, my message is a continuation of an earlier theme. It is true
that we know a tremendous amount. That is terrific. But as I have said before, we are the only ones who seem
to know about it.

There is this “disconnect” that I spoke about last year between the public’s perception of drug abuse and
addiction and what we in the scientific community know through our research. You may remember the
conceptualization of scientific knowledge going one way while public perception is chugging along in the
opposite direction. In order to make progress in destigmatizing addicts or in increasing the credibility of our
science all of us must work together to bridge this disconnect.

What this means is that all of you need to go public with your science. We have got to stop entertaining
ourselves--and I don’t know a more subtle way of phrasing it. We at the National Institute on Drug Abuse and
many of the scientists we support have had a phenomenal year in the press. We have prepared close to a dozen
major press releases announcing research findings and their practical implications. The media attention that
these findings have generated has, in turn, provided great support for the budget. Our success has had a
tremendous effect on destigmatizing drug abuse and addiction, and helping to educate practitioners and policy-
makers.

I want to make it clear that you have a major role and obligation in educating the public. You can not just
depend on us to do it for you. All too often we hear about great findings after they have been published. But
when they have reached that stage they are no longer of any use to the press. Great findings are only of interest
to the press if they get advance notice. So, you have to tell us about your findings--in advance. And it is
especially important that you acknowledge the source of your research support. If you do not, you are
ultimately hurting the field since NIH/NIDA funding adds to the credibility of the research.

We have recently issued a policy at NIH that requires those of you who are NIDA grantees to explicitly
acknowledge NIH and NIDA in publications generated through the Institute’s support. Our most staunch
supporters in Congress are also strong advocates for getting the science out. I will tell you that Mr. Porter,
our biggest friend on Capitol Hill, is constantly telling us how critical it is to relay our research findings to the
public.

When I was a bench scientist, it was considered crass to talk publicly about our science--or to get it in the
newspaper. In some respects it was then considered beneath us. But over the years, attitudes have changed.
Now it is no longer crass to educate the public about promising scientific advances--it is critical to the vitality
of the field. If you want to know where to relate your findings, I urge you to go to either your program officers
or to NIDA’s press office for assistance or advice. Or, if you would prefer, you can send announcements to me
by E-mail; my new E-mail address is very simple--all6m@nih.gov. We will work with you to develop press
announcements. However you choose to do it, it is extremely important to let the public know about these
saving advances that are going on. And we need to impress upon the public why they should care about the
progress that is being made. It is not just entertaining. We need to help the public understand that our science
is at last at a level where we can use it in a concrete way to get a handle on drug abuse and addiction.
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Much of what has prompted my message for this year came from listening to Ed Sellers’ talk last year. He
showed the great disparity that exists between the true nature of addiction and the public’s understanding of this
condition. And even more alarming, there is also misunderstanding within the health professions. I found the
implications of Dr. Sellers’ data very depressing. We must increase our efforts to change the way that drug
abuse and addiction and those it afflicts are perceived. So, this year’s exhortation is, let us try to work together
on the problem.

We at NIDA have been working very hard over the past year to bridge the “disconnect.” We’ve had “Town
Meetings” in various places across the country from Anchorage, Alaska to Tampa, Florida trying to increase
the public’s understanding and dispel the myths that are obstructing our progress. Other fields of medicine that
have dealt with stigmatized diseases have been successful in changing public opinion. For example, I want
those of you who are old enough to think back to when having cancer was stigmatized. Forty years ago, no
one in this country died of cancer--they died of a long, protracted illness. The mental health field has also come
a long way in changing the public’s view of several mental disorders. For example, when I was a graduate
student schizophrenia was thought to be the result of being raised by schizophrenogenic mothers and
refrigerator parents. Aging is another example. People did not used to age or suffer from Alzheimer’s disease.
Use of the science system was tremendously effective for increasing our understanding about many other health
issues. It is crucial that we use the scientific underpinnings of drug abuse and addiction in the same way. In
my view, each of us in the scientific community has a responsibility to make sure that what we do is not just
entertainment, not just our efforts to answer interesting questions, but efforts that are directed at fulfilling an
urgent public health need.
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INTRODUCTION OF THE NATHAN B. EDDY MEMORIAL AWARD

J. H. Jaffe

It is an honor and a personal pleasure for me to introduce Griffith Edwards, the recipient of the 1996 Nathan B.
Eddy Award.

Griffith Edwards was born in India in 1928. His family returned to England when he was quite young and he
was educated there. He received a number of prizes for scholarship, and his later academic qualifications are
formidable. Although he entered Balliol College, Oxford, on a mathematics scholarship, his interests soon
turned to physiology and anatomy. He earned what he assures me are the usual three degrees and went on to
study medicine at St. Bartholomew’s Hospital Medical College and psychiatry at the Institute of Psychiatry at
the Maudsley. He earned a Doctorate in Medicine from Oxford in 1966, and the D.Sc. from the University of
London in 1990 - not coincidentally, the same degree his father had earned there almost 70 years earlier.

At present, Griffith Edwards is Professor Emeritus of Addiction Behaviour at the Institute of Psychiatry at the
Maudsley. Until he retired in 1994, he was Director of the Addiction Research Unit at the Institute of
Psychiatry and Chairman of the National Addiction Centre. These titles, however, do not convey the true
influence of today’s awardee. Griffith Edwards was the driving force behind the establishment of both the
Addiction Research Unit and the National Addiction Centre. For more than a quarter century he has provided
the energy, intellect, and vision that have led and inspired an entire generation of researchers who studied and
worked there. Just as, in the 1950s and 1960s, the Addiction Research Center at Lexington and its scientists
nurtured many of our now senior addictions researchers, the Addiction Research Unit and Griffith Edwards did so
in the 1960s and 1970s for many of the current generation of addictions researchers in Great Britain, Australia,
and other countries throughout the world. It is worth noting that the title “Professor of Addiction Behaviour”
was created specifically for him and, in 1979, he became the first person in the U.K., if not the world, to hold
it.

Griffith Edwards belongs to a marvelous British scholarly tradition of descriptive psychiatry and epidemiology.
He has long been interested in better defining the subtle boundaries between drug/alcohol use, misuse, abuse
and addiction. His passion for careful observation also places him strongly in the tradition of Nathan B. Eddy.
It was careful observation that led Griffith to develop (with Milton Gross) explicit criteria for defining alcohol
dependence along a continuum of severity which allowed for differentiation between dependence severity and
drug-related disability. This work led to studies of clinical outcome that highlighted the importance of
understanding and quantifying severity of dependence as a predictor of outcome of treatment and of natural
recovery. The current psychiatric nosology built into the American Psychiatric Association’s Diagnostic and
Statistical Manual of Mental Disorders (DSM-III and DSM-IV) and the World Health Organization’s
International Classification of Diseases (ICD-9 and ICD-10) describes drug dependence as a syndrome varying in
severity. This definition is directly derived from Griffith Edwards’ work.

Griffith’s research has ranged from clinical psychopharmacology to hypnosis, and from epidemiology to cross-
national studies of alcohol policy. In the area of treatment for alcoholism, Griffith Edwards is perhaps best
known for his pioneering random assignment study comparing the effectiveness of standard treatment to simple
advice, and for subsequent follow-up studies. These studies, which showed that even brief encounters with
medical advice and admonishments can have positive impact, have profoundly influenced the way policymakers
and clinicians think about dealing with alcohol abuse. A multi-site cross-national study has demonstrated that
brief interventions in problem drinking can produce significant decreases in alcohol consumption. Through his
own early studies and, equally, by recruiting and supporting at the ARU scholars such as M.A.H. Russell,
Griffith Edwards has also greatly influenced research on nicotine dependence and its treatment. And in yet
another distinct area, Griffith encouraged and collaborated with Virginia Berridge work on the history of opiate
use in Great Britain - work which allow us to see present policies in their social context. His work in the
U.K. and with the World Health Organization on alcohol and drug policy points out the importance of supply
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and availability of alcohol as determining factors in the prevalence of alcohol problems. The significance of
this work has been recognized by his peers as well as by the numerous governments to which he has provided
consultation.

I first became aware of the depth and breadth of Griffith Edwards knowledge and understanding of the

complexity of individual, cultural, and national responses to psychoactive drug use when Dale Cameron asked
us, in 1970, to draft a working paper for a meeting of the World Health Organization Expert Committee on

Drug Dependence. Our paper emphasized both the notion of a complex, dynamic system influencing drug use,

control, treatment, prevention, and research, and the need for coordinated national responses. It also stressed the

need for gathering data that permit judgments to be made about the impact of those responses. The inevitable
workings of the committee process largely whittled away the elegance of Griffith’s prose, but the notion of a
national response survived in the report. The vice-chairman and unquestionably the dominant personality of
that WHO Expert Committee meeting was Nathan B. Eddy.

Four months after that meeting, many of Griffith Edwards’ ideas were incorporated into a report that several
CPDD members and I prepared for the White House staff, in which we recommended that the United States
government should develop a coordinated national strategy on drug abuse. The U.S. National Strategy
document that is now promulgated annually, and which was intended to force those charged with that
responsibility to think seriously about how to allocate resources, had its beginnings in Griffith Edwards’ ideas
on how to view the problem.

Griffith’s seminal contributions in the areas of nosology, policy, and treatment are products of an extraordinary
intellect and critical thinker. He is the author or editor of more than 28 books and more than 150 research
papers. Yet, he has made an equally important contribution to the field in his role as teacher. For almost 20
years, as Editor of, Addiction, (formerly the British Journal of Addiction), which is the oldest
continuously published scholarly journal in our field. Griffith Edwards has been a mentor and teacher to
researchers, clinicians, and policymakers all over the world. He has been a consultant to governments on four
continents; as a member of the World Health Organization Expert Committees and of the Council of Europe
Workgroup; he has been an informal consultant to numerous others. Griffith is everyone’s first choice to chair
a committee or Workgroup that is charged with producing a thoughtful, articulate report. Two important
reports issued by the Royal College of Psychiatrists in the 1980s, one on alcoholism and one on drugs, were
largely authored by Griffith Edwards and are, in my opinion, classics of thoughtful analysis combined with
elegant, lucid prose.

It is not surprising, of course, that Griffith Edwards has received honors and awards from numerous learned
societies and organizations in several countries. Included among the prestigious awards is the Jellinek
Memorial Prize. In 1992, the Faculty of Medicine of the University of Chile awarded him an Honorary
Professorship with life tenure. (Griffith has asked me to refrain from reciting further from the extensive list.)

Along with all of his scholarly and international activities, for more than 25 years Griffith has continued to
directly supervise a clinical inpatient alcohol treatment unit at the Bethlehem Royal Hospital and an outpatient
service at the Maudsley, where he has directly mentored a number of outstanding registrars (residents in
psychiatry) who have gone on to make noteworthy contributions to the field.

In this seeming diversity of interests there is profound coherence. In striving to show how all of the various
elements affecting drug use are essential to understanding the nature of addiction, Griffith Edwards emphasizes
the relationships among the phenomena, bridging and bringing together the relevant disciplines that contribute
to that understanding.

Griffith will touch on this theme in his address today, which is entitled “Lunch with Dr. Kerr,” but let me give
you the flavor of his approach by quoting from a WHO Memorandum on terminology, the product of a
Workgroup chaired, not surprisingly, by Griffith Edwards. The passage is taken from a section of the document
that begins, “Where is dependence located in this model?”
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We prefer to argue that dependence is essentially located within a system, and in this context we regard
a syndrome as a rather simple translation of the concept of a system... Others might prefer to see
dependence in terms of what is going on within the individual, either physiologically or
psychologically, or strictly in terms of behavior alone, or in terms of the social role that the drug user
assumes. We believe that a system or syndrome model that seeks to take account of the interactions
between drug, person, and environment is much to be preferred. Any interpretation that places too
much emphasis on only one part of the whole system is imperfect and misleading. (Edwards et al.,
1981, p. 232)

There are many parallels between Griffith Edwards’ professional interests and his personal life. It is not
surprising that he places highest value on the personal relationships and friendships he has formed over the
years with professional colleagues all over the world.

Griffith Edwards, for your seminal contributions to the field of addiction, and for the mentoring and friendship
you have generously bestowed on so many of us, the College on Problems of Drug Dependence salutes you
with the Nathan B. Eddy Memorial Award.
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LUNCH WITH DR. KERR: NATHAN B. EDDY AWARD LECTURE
G. Edwards

National Addition Centre, 4 Windsor Walk, London SES 8AF, United Kingdom

Let me start by expressing my deep sense of gratitude for the honor the CPDD does me in conferring the
Nathan Eddy Award. It is also an occasion on which it is proper to record my profound awareness of what we
who work in other parts of the world owe to the energy, inventiveness and brilliance of the American research
contribution to the alcohol and drug field. I have reason to be grateful to your country not only for what it has
given me in terms of the science itself, but also through the rich benefit of personal friendships that have come
to me as a result of these scientific contacts. Thus, the sense of honor and pleasure in receiving your award is
much intensified by the fact that the person introducing me to this meeting is my very good, long-time and
esteemed friend, Jerome Jaffe (Jaffe 1965, 1987, 1995), from whose wisdom and kindness I have benefited these
many years. So, to my talk.

On April 25, 1884, the inaugural lunch of the British Society for the Study and Cure of Inebriety took place in
the rooms of the Medical Society of London. Held in a prestigious setting which must immediately have
given stamp of authority to the newly formed society, the occasion attracted nearly 100 medical practitioners
and the presidents of four medical societies. There was also present a rich sprinkling of the good and the great,
including the 84 year old Earl of Shaftesbury, a noted social reformer who had in his day worked with Florence
Nightingale. However, although lay people could be associate members, only medical practitioners could
enjoy full membership of this organization.

With lunch served and no doubt heartily enjoyed (our Victorian ancestors expected a table to be well victualled),
Dr. Norman Kerr gave his inaugural address. That speech marked a defining moment in late 19th century
medical thinking on the nature of the drink problem. It was a founding statement by the widely respected
president and moving spirit of this newly established society which had as its aim “to investigate the various
causes of inebriety and to educate the professional and public mind to a recognition of the physical aspect of
habitual intemperance.”

Having some personal investment in what Dr. Kerr said all those years ago when he pushed back his chair, it
is only right to declare my interest. The published Proceedings of the Society for the Study and Cure of
Inebriety began to appear in 1884, but in 1887 the word “cure” was dropped from the title of the Society and its

Proceedings. In 1903, the Proceedings were transmuted into a journal, the British Journal of Inebriety,

while in 1946, the word “inebriety” was traded in for “addiction” and the journal became the British Journal
of Addiction to Alcohol and Other Drugs. In 1993 the journal changed its name to Addiction,

plain and simple, and that is its present title.

And the personal interest to be declared? In 1884, Norman Kerr was not only the first president of a learned
society which remains in active existence to this day as the Society for the Study of Addiction, but Kerr was
also the de facto editor of the Society’s journal (or Proceedings), a position which he held for 15 years. A
scholarly and informative, history of the Society has been provided by Virginia Berridge (Berridge 1990). My
interest in what this founding father said in 1884, derives from the fact that I have since 1977, had the privilege
and responsibility of editing the publication which Kerr initiated, bear him affection, and not infrequently find
myself seeking his approval of the editorial policies which my colleagues and I are today pursuing for a journal
which has been in continuous publication for 112 years. That journal is now committedly international rather
than British, has regional offices and editors in the USA (Dr. Thomas F. Babor) and Australia (Dr. Timothy
Stockwell). We have subscribers in more than 50 countries. But how does the content of today’s journal and
what the international scientific world writes and we publish in 1996, relates to anything that Dr. Kerr said in

17



1884, after lunch, at the rooms of the Medical Society of London? If we could perform a content analysis of his
address, we might discern continuities and discontinuities and gain insight into the roots of our present beliefs
and concerns and the nature of dilemmas which still face us. Wouldn’t it have been interesting to have had
someone taking notes at that lunch, even if 1884 was some years too soon for a tape recorder?

I am, of course, setting this up. We can precisely answer the question as to what was said at that inaugural
lunch. The Presidential address was published as the first paper in the first volume of the Society’s Proceedings
(Kerr 1884).

Let’s first reproduce the opening paragraphs of this transcript so that we can taste the prose style in which the
message was embedded. Kerr had been a journalist before he took up medicine (Crothers 1906) and he was fond
of the oratorical flourish, and would often embellish his text with a line or two of quoted poetry.

Whence comes this nameless, this indescribeable, this unfathomable load of inebriety? It does not
like a destroying angel swoop down upon the earth from without and gather in its spoils of destruction
and woe in ‘A bewildering mist of horror’. Whence comes this inebriety? And under what conditions?
(Kerr 1884, p.2)

And he immediately provided a categorical answer to his own question and identified the essential premise for
the disquisition which was to follow.

Inebriety is for the most part the issue of certain physical conditions, it is an offspring of maternal
parentage, is a natural product of a depraved, debilitated, or defective nervous organization. Whatever
else it may be, in a host of cases it is a true disease, as unmistakably a disease as is gout or epilepsy
or insanity . . . (Kerr 1884, p.3)

Thus inebriety was declared roundly and unequivocally to be a disease, a brain disease, and this more than half a
century before the founding of the Yale Center of Alcohol Studies, and 76 years prior to the appearance of
Jellinek’s “Disease Concept of Alcoholism” (Jellinek 1960).

Let me explain the way in which I propose that this talk should now proceed. First, I will put before you
something of what Kerr said in his 1884 address. I will then say a little about Anglo-American relationships at
that time and will suggest that Kerr’s views were not just British or parochial but represented a contemporary
Anglo-American expert consensus. Next I will try briefly to identify what we might see as the long term,
present and indeed future consequences of two seemingly contrasting models as to the nature of the drink
problem being made available to society in the latter part of the nineteenth century. The model which Kerr
articulated of alcoholism as a brain disease which affected some persons as being the problem, was radically
different from the Temperance analysis which had the mass impact of alcohol on the population as the
problem. 1884, I will argue, is still with us.

WHAT KERR SAID

It is possible to discern a set of themes which constituted the Kerr’s framework of thinking and we can for
convenience order the content of his presentation under four headings.

Inebriety is a disease caused by an abnormality in brain function and characterized by
craving

The following passage elaborates on Kerr’s opening statement and illustrates his uncompromising stance on
this point:

18



I have not attempted to further dogmatize on disputed points as to whether inebriety is a sin, a vice, a
crime, or a disease. In my humble judgement it is sometimes all four, but oftener a disease than
anything else, and even when anything else, generally a disease as well . . . in all indulgence in
intoxicants there is a physical influence in operation, a physiological neurotic effect, the tendency for
which is to create an appetite for more of the intoxicating agent. (Kerr 1884, p.14)

As regards the criteria which he saw as defining the existence of this condition, Kerr put emphasis on craving:

What is inebriety? We may define it as a diseased state of the brain and nerve centers, characterized by
an irresistible impulse to indulge in intoxicating liquors or other narcotics for the relief which they
afford at any peril.. (Kerr 1884, p.3)

Multiple causation

Kerr identified a number of possible causes of inebriety:

Genetic predisposition

(1)

I have no doubt that at least 30 per cent of bad cases of inebriety owe their origin mainly
to an inherited alcoholic taint . . . Not only is there hereditary transmission of the drink
crave itself, which needs only the slightest sip to be aroused in full force, but there are
also transmitted the pathological conditions, the abnormal changes wrought by alcoholic
inebriety. (Kerr 1884, p.4)

Kerr’s concept of heredity thus appears to have included a Lamarckian element.

(i)

(iif)

Nervous shock. Inebriety might be brought on by shock occasioned by losses in business,
bereavement, or disappointment in love. Whatever the immediate vehicle for

the nervous shock the common underlying element was “some obscure pathological
disturbance by deranging the functions of the nervous system, setting up a cerebral or
nervine paralysis, or it may be an irritable state of the brain which calls for an intoxicant
or other narcotic as a solace for unbearable suffering.” (Kerr 1884, p.5)

Overwork. “Overwork” said Kerr, “is a fertile cause of inebriety”. He had in mind not the plight of the
labouring classes but what he referred to as “the overtaxed thinker”:

The clergyman, the Christian worker, or the physician after an exhausting day spent,

O, how wearily! in listening to long dreary accounts of innumerable wrongs and ailments,
imaginary and real, is so prostrate that he cannot even look at the food which his badly
used stomach so strongly needs . . . An intoxicating stimulant in a few seconds dispatches
every sense of fatigue, seems to infuse new vigor into his veins, new life into his fainting
spirit. (Kerr 1884, p.5)

A closely related cause likely to be encountered “in this high-pressure age of work and worry” was “absence of

amusement”.
(iv) The medical prescription of alcohol. Kerr recognized iatrogenic alcohol dependence as a problem of the

time.
The story is too sad to be told of the frank, noble-hearted, abstinent women whom I have
known to be launched on the troublous and fatal sea of confirmed inebriety by the mistaken
prescription of strong drink while nursing. (Kerr 1884, p.7)
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) “The habit of drinking long continued”. In one short paragraph Kerr considered the possibility that
drinking per se might be a cause of the postulated brain disease:

Though this has been disputed, I think there can be little doubt that a predominating factor
has been the habit of drinking long continued. Whether the drinking has been ‘moderate’ or
‘free’, or ‘excessive’, the habit has not necessarily been vicious. (Kerr 1884, p.8)

(vi) Other and miscellaneous causes. Among other and miscellaneous identified causes were head injury,
fevers, tuberculosis, syphilis, insanity, and among women sexual excitement:

Sex exerts a potent influence, nerve storm in natural function being an influential factor in
the production of inebriety among females. (Kerr 1884, p.7)

Kerr on treatment
Kerr insisted that the treatment goal should without exception be total and lifelong abstinence.

No exceptions to this rule, social or ecclesiastical, can be permitted without serious risk . . . From
unacquaintance with this fact, reformed inebriates have been led back to their former evil course of
intemperance by tasting their intoxicating bane at communion . . . while life is, many a rescued one
dare not even sip the weakest form of such drinks. (Kerr 1884, p.8)

Moreover, it was essential to involve the inebriate in his own cure by explaining to him “that he is suffering
from a physical disease, like a man afflicted with rheumatism or sciatica, and that his hope of permanent cure
lies mainly in recognizing his physical susceptibility to the action of a poisonous narcotic material agent”
(Kerr 1884, p.9).

The rational next step in the treatment process was to remove whenever possible the underlying cause. An
illustration Kerr gave of such a rational approach provides a period piece of Empire:

An inebriated patient of mine, a tall, strong, well-built man, aged 46, had suffered from heat-apoplexy
in India, and was so affected by the heat in London that in two different summers he became insane
from drinking and had to be put under restraint for a couple of months at a time. He succeeded at
length in keeping free from drink and from an insane outbreak by adopting the plan of, during the hot
season, restricting himself to a plain non-heating diet, by adopting suitable clothing, and by wearing
headgear, which kept his head cool. (Kerr 1884, p.7)

In most instances a fundamental element in the treatment plan would however have to be a prolonged
separation of the inebriate from their drink and this would probably necessitate admission to an institution: the
newly formed society campaigned vigorously over the ensuing years for a strengthening of legal provisions for
compulsory detention. The supposed rationale which supported this favouring of institutional confinement as
the foundation for the treatment of inebriety, lay in the belief that brain disturbance needed time to recover:
“There has been a degeneration of brain tissue, and time must be given for a new and ample supply of healthy
brain and nerve substance.” (Kerr 1884, p. 10).

Forward together under the banner of science
Under his final heading of “Concluding appeal” Kerr briefly considered prevention. He declared, “By all means

use every moral and legislative effort in your power to mitigate and prevent intemperance and the prolific
mischief flowing therefrom.” He commended the work of the Bands of Hope. However, he then went back once
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more to emphasize the need for science which could be directed at the cure of inebriety, and science was very
much to be nailed at the Society’s masthead.

We confidently believe that we will succeed in acquiring a more exact acquaintance with the
phenomena, causation and condition of inebriety, by engaging in study of this intractable disease with
the same strictly scientific method with which we enter upon the study of other forms of disease. (Kerr
1884, p.15)

Such an agenda was seen as having a capacity to unite all parties in common endeavour and thus bring together
“makers, the distributors, and the users of strong drink”, with “the moral suasionist, the teetotaller and the
prohibitionist”. In a final, rousing forward-together appeal put to this after-lunch audience, Kerr declared:

This is a Society for the study and cure of inebriety. Permitting no preconceived opinions to stand in
the way of our research, allowing no foregone conclusions or sentiments to bias our judgement, we
propose, without prejudice or passion, deliberately and persistently to pursue our modest inquiry, in
the earnest hope and confident anticipation that in the solution of the dark and perplexing drink
problem we, or our successors, may are long be rewarded with . . . (Kerr 1884, p.16)

And here as a final flourish he offered some lines of poetry. Science, he confidently averred, would in due time
reward his audience with:

Truth unbroken and entire;

Truth in the system, the full orb; where truths
By truths enlightened and sustained, afford

An arch-like strong foundation to support
The incumbent weight of absolute, complete
Conviction; here, the more we press we stand
More firm. (Kerr 1884, p.16)

Heady stuff, and we may confidently assume that the ensuing vote of thanks was cheered to the echo.

That acclamation would have been justly earned. Kerr had undoubtedly put before his audience a comprehensive
statement on the nature of the drink problem immensely congruent with the spirit of the then contemporary
medical world - entrepreneurial, optimistic, reductionist, frequently getting ahead of the evidence and
biologizing or neurologizing what it could not understand, haunted by fears of national degeneration, and
entertaining few doubts. In an age when diseases were the target and their pathological or bacteriological basis
the question, inebriety was given ranking with “gout or epilepsy or insanity”. The shared and unifying task put
before Kerr’s audience was defined as that of discovering the scientific basis for this disease in brain function.

Let’s try at this point to summarize matters thus far and encapsulate what Kerr was saying. Inebriety was a
disease and his intuitive guess was that its pathology lay in inherited or acquired brain disturbance. He identified
craving as the pathognomonic feature of this disease. He stated that craving could be cued by further drinking
even after prolonged abstinence. The possible causes of this disease were multiple and included genetic
predisposition, adverse life events or fatigue, and “drinking long continued”. Total abstinence had to be the
treatment goal. Kerr was in large measure building on and integrating the ideas of earlier authors such as
Benjamin Rush ( 1790), and Thomas Trotter (1804) and the idea of drunkenness as a disease was common
among doctors in the 18th century (Hirsh 1949, Porter 1985). It would be wrong to see him as uniquely
prescient, but it was the synthesis which was exceptional. What he articulated after that lunch sums up the
outlines of a model which probably still drives much present-day research on alcohol dependence and provides
the working model for the practice of many modern physicians. That’s quite some prescience.
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Kerr, the Society and the Anglo-American connections

Thus far we have focused this discussion on the significance of the inaugural address delivered in 1884 by the
President of a British and London-based organization. What needs to be emphasized is that British and American
thinking on inebriety were at this time moving in much the same direction, with a shared emphasis on the
disease concept and the necessity for institutional treatment, but with America somewhat leading the field so far
as the foundation of societies and journals was concerned.

The first and highly influential American institution for the treatment of inebriates was the New York State
Inebriate Asylum at Binghampton, NY, and by the 1890s there were more than 30 inebriate treatment
institutions of varied type operating in the USA (American Association 1893). The American Association for
the Study and Cure of Inebriates had been inaugurated in 1870 and its Articles of Association amply confirm a
commitment to the disease model and to campaigning for institutional care:

1. Inebriety is a disease.
2. It is curable as other diseases are.
3. The constitutional tendency to this disease may be either inherited or acquired; but
4. The disease is often induced by the habitual use of alcohol or other narcotic substances...
5. Hence, the establishing of HOSPITALS for the special treatment of inebriety, in
which such conditions are recognized becomes a positive need of the age.

(American Association 1893, p.v.)
The American Association first published its journal, the Quarterly Journal of Inebriety, in 1877.

As for the transatlantic connections, Norman Kerr was an honorary member of the American Association and
Dr. T. D. Crothers, secretary of that Association, was among those elected to honorary membership of the
British Society at that inaugural luncheon meeting in 1884. Kerr and Crothers published in each other’s
journals (Crothers 1906).

In the early 1870s a delegation from the American Association gave evidence in London to a British
Parliamentary committee which was considering inebriates legislation and the chairman of that committee, Dr
Dalrymple, made a tour of inspection in the USA. Kerr had himself visited America on several occasions and in
his earlier days he had been a ship’s doctor on the transatlantic run. Kerr died in 1899 and it was Crothers who
in October 1905 (Crothers 1906), honoured the memory of his colleague by delivering in London the first
Norman Kerr Memorial Lecture which outlined Kerr’s life and works. Crothers referred to the influence of Kerr’s
magnum opus, “Inebriety, its Etiology, Pathology, Treatment and Jurisprudence” (Kerr 1888). And he
identified the inaugural address of 1884 as one of the “really great landmarks in the study of the subject”.

One may infer that the American Association was in some ways a role model for its British counterpart.
Jellinek (1960) in a brief note on this period of history asserted that the British journal “right from its
beginnings, was on a much higher scientific level that its older American sister”: in Jellinek’s view it did not
make such a cult of the disease (or illness) idea as its American contemporary. The whole issue of who
contributed what over this period and the convergences and shades of difference between the American and
British positions needs further elucidation (Lender 1979).

CONSEQUENCES

Kerr’s inaugural address defined a specialist Anglo-American medical consensus on the disease nature of
inebriety which had by the latter part of the 19th century emerged as an organizing idea which invited
programmes of action very different from that of the other great nineteenth century evolution in this field, the
temperance movement (Gusfield 1986). Here is a quotation from a contemporary of Kerr and Crothers, General
William Booth (Booth 1890), the founder of the Salvation Army:

22



Still the mighty torrent of alcohol, fed by ten thousand manufacturies, sweeps on, bearing with it, I
have no hesitation in saying, the foulest, bloodiest tide that ever flowed from earth to eternity . We
would to God that the temptation could be taken away from them, that every house licensed to send

forth the black streams of bitter death were closed, and closed for ever. (Booth 1890, p. 186)

Despite the fact that Booth was willing on occasions to see drunkenness as a disease while at the same time
Kerr, Crothers and many of their medical colleagues who favoured the disease formulation had strong links with
the temperance movement, what stands out with great clarity is that by the latter part of the 19th century there
were on both sides of the Atlantic models for understanding the drink problem between which informed opinion
was being invited to choose (Edwards 1992). The availability of that choice is the true and conjoint heritage of
the American Association and the British Society, and the value of that transcript of Kerr’s address is that it
provides us with a vivid, daguerreotype view of the then contemporary disease formulation. Building on our
analysis of Kerr’s inaugural talk and its AngloAmerican context, the question we will examine in this final
section of our discussion is the consequences which flowed and still flow from the availability of a choice
between models, a choice which must have been evident to Kerr’s audience that afternoon and which has not
gone away.

The bones of the argument around this consequences question will be as follows. It is a matter of identifying
stages in a long historical process. In the first stage the disease model made an unsuccessful and short-lived
entry on a scene where the temperance model was already strongly established, and choice was solved by the
disease model going into eclipse and with the temperance model triumphant. In the second stage the temperance
model was eclipsed, the disease model rode high and looked like providing a consensus around which all could
rally. In the third stage, the present day, we again co-exist with choice. The models themselves have changed
and developed over time, but there is still the inherent possibility of conflict between the formulations which
view the drink problem as personally or alternatively as socially rooted, as affecting a few “diseased” people or
as a wider social issue. Let’s put a little evidential flesh on the bones of those contentions and then tackle our
very last question, what next?

Stage one: the disease model is formulated, gains little ground, and goes into eclipse. One
of the most persuasive kinds of evidence which could ever be deployed to support the contention that a model
has gone into desuetude must surely be the death of the society which marches under its banner. The
Quarterly Journal of Inebriety (by then published under another name) ceased publication in 1914 and
the American Association itself faded into oblivion a few years later. The reasons for this outcome were
several, but in the USA the dominant reason for the demise of the disease concept was the political ascendancy
of the Temperance Movement leading to enactment in 1920 of Prohibition (Cherrington 1924-1930, Harrison
1971, Gusfield 1986, Levine 1992). Alcohol was deemed to be the cause of alcohol problems, pure and simple.

The parallel story was somewhat different in Britain. Although for some years after Kerr’s death one can find
luminaries of the Society for the Study of Inebriety paying homage to the disease concept and quoting from
Kerr’s inaugural address ( Branthwaite 1908, Woodhead 1912), gradually both the disease idea and Kerr’s name
ceased to get a mention. By the time the Great War was finished the disease idea was probably as dead in Britain
as in the USA. Prohibition was not part of the historical experience in the UK, but the introduction of
stringent licensing controls together with changed social conditions brought alcohol consumption to an all
time low (Wilson 1940). That the British Society continued to meet and publish its journal despite most sense
of purpose having been lost speaks more to a national fondness for lost causes than anything else. The last
Norman Kerr memorial lecture was given in 1943 and the endowment then ran out (Berridge 1990).

Stage two: The disease concept re-emerges as the new consensus. The story of the re-emergence
of the disease concept in America from the 1940s onward has been well-chronicled and need not be repeated here
in detail (Keller 1985, Roizen 1991). Suffice it to say that the conjoint influences of Alcoholics Anonymous,
the Yale School, the National Council on Alcoholism and Jellinek’s prestigious 1960 “Disease Concept of
Alcoholism”, made the disease formulation in post-war America the organizing idea for the new alcoholism
movement (Levine 1978, 1984). A postulate had become a received truth. At the same time as the disease
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concept won wide acceptance there was consensual rejection of the idea that alcohol was the problem. Alcohol
was seen as having little to do with alcoholism.

Stage three: the consensus falls apart. At this point in our account of a complex history, the relative
influence of different national ideologies and experiences becomes important to understanding what happened.
The post-war rediscovery of the disease concept was very strongly led by America and can be seen as in part a
reaction to the searing national experience with Prohibition. This American disease formulation was
internationally influential, but did not swamp certain other national traditions. Thus in 1964 Ledermann, a
French statistician, published data showing fluctuations in liver cirrhosis death rate in Paris and pointing up the
steep dip in cirrhosis deaths which occurred when alcohol was rationed during the Second World War
(Ledermann 1956, 1964); those data alone made it difficult to accept the view that alcohol and “alcoholism”
were unrelated. Canadian work based on temporal and geographical comparisons confirmed the strong positive
correlation between per capita consumption and cirrhosis death rate (Schmidt 1977). In 1975 what was
essentially a joint Scandinavian and Canadian working group met under the leadership of Kettil Brunn, a
Finnish researcher, and reviewed the evidence for the relationship between alcohol and alcohol problems and
offered a strong conclusion (Bruun et al., 1975):

Changes in the overall consumption of alcoholic beverages have a bearing on the health of the people
in any society. Alcohol control measures can be used to limit consumption: thus control of alcohol
availability becomes a public health issue. (Bruun et al., 1975, p. 12)

In 1994 a funkier review volume was published with a WHO connection (Edwards et al., 1994), this time
under the title “Alcohol Policy and the Public Good”, and now with major US involvement as well as wider
international representation. Among the conclusions offered was the following:

We believe that the title of this book is well chosen. Policy to deal with the multifarious
consequences stemming from alcohol cannot usefully be couched in terms just of ‘excessive drinking’
or ‘right-hand end of the curve’ policies disarticulated from the whole society, nor in terms just of
‘alcohol problem policies’, or ‘How are we to deal with alcoholics?’. The requisite public policies are,
in the round, alcohol policies. (Edwards et al., 1994, p.212)

No wonder that in the light of the 1976 statement one could find David Pittman (1991), a respected contributor
at several levels to the post-war American alcoholism movement, reflecting as follows:

I think one of the tragic developments of the 1980s is the kind of schism which has developed in the
alcoholism field. Many organizations, founded to help the alcoholic and his or her family, were
organized on the assumption that they would take no position, either positive or negative, toward the
sale or restriction on the sale of alcohol products. The type of alcohol policy neutrality from the
1940s through the 1970s set the stage for progressive developments in research, treatment, and
education. The consensus has become unravelled in terms of the new ‘public health model towards
alcohol control’. (Pittman 1991, p.130)

And there can be no doubt that Pittman is right, the consensus has become unravelled. In the eye of history we
can see that we are back to 1884, to a choice of competing models, and probably to an era of intellectual
instability.

Stage four: finding a new way through. Though sharing Pittman’s belief as to the fact that a change
point has been reached and sensitive to his concern over the inevitable pains in any change, rather than going
along with his sense of grief at the breakdown in the old consensus, some of us would perhaps want to argue
that we are now necessarily and very probably faced with the challenge of building a new consensus more
congruent with the established facts and more likely to provide us with apt research agendas and effective policy
solutions, Change should be welcomed not feared, and if Thomas Kuhn is to be heeded, turmoil is the
necessary prelude to paradigm shift (Kuhn 1970).
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Here in the light of history and with due and grateful acknowledgement of Norman Kerr, T.D. Crothers and the
long-standing American connection, let’s make a proposal as to what may be the way constructively to handle
the unravelling of what was in retrospect inevitably no more than a temporary consensus (as will be any new
consensus that serves our own time). We need to find a way to escape from the “ding-dong”, to-and-fro
competition between models which have respectively seen the alcohol problem as individually rooted brain
disease or alternatively as a socially determined consequence of alcohol’s availability. An informed reading of
the present state of scientific knowledge (Gordis 1991) must surely see such polarity as false antithesis, as
absurd. One tradition to be integrated into a new synthesis must be the person-based view of the problem, and
that embraces but is not co-terminus with an inebriety (Kerr 1884) disease (Jellinek 1960) alcoholism or
dependence view (American Psychiatric Association 1994). The second tradition to be taken within the new
synthesis is the population view which conceives of the drinking population as an organism to be understood
in its own right (Skog 1985). That latter view is led by the belief that the individual’s drinking is influenced by
the social, cultural, economic and drinking context within which the drinker has his or her being; drinking has
a great deal to do with drinking problems.

Integration of these two traditions should not mean two separate and incompatible models awkwardly bonded
together and waiting to fall apan, but a true and mutually beneficial sharing of ideas and joint and practical
exploration of the consequences which will flow from such sharing. Let’s go back briefly to Kerr and see what
that kind of synthesis might mean. You will remember that he postulated that one cause of inebriety was “The
habit of drinking long continued”. That is a phrase which carries a tangible invitation to conjoint
modelbuilding. What is the influence of alcohol availability and social and cultural influence on intensity,
duration and pattern of drinking, and what is likely to be the follow-through impact of these factors on the
prevalence and incidence of the “brain-disease” of inebriety (Midanik 1995)? Price elasticities (Caulking and
Reuter 1996) and neuro-transmitter systems (White 1996) at the end of the day inhabit one world. Dependence
is a disturbance in a very complex system (Edwards ef al.., 1981).

If we do not build consensus but allow our models to fall about in faction fighting, harm will be done. History
by now shows a long period of cyclic triumph and rejection of competing models, with triumph each time
wiping out much else which had usefully been learned. The record all too often shows people shutting out from
consideration half of the evidence. Norman Kerr was neither the beginning nor the end and his consensus
unravelled. But at the very least we may see him as pointing up the importance of history.
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USING MOLECULAR BIOLOGICAL TOOLS TO EXPLORE BEHAVIOR

L. Erinoff and L. Gold

Behavioral research on drug abuse can be enhanced by the incorporation of molecular biological tools
(antisense, knockouts, transgenics) into experimental strategies. Speakers addressed the strengths and
weaknesses of the technique(s) they use.

Antisense Oligonucleotide “Knockdown” Strategies in Neuropharmacology
Claes Wahlestedt

Astra Research Center Montreal, Laval, Quebec, CANADA

Oligonucleotides that bind to single or double stranded nucleic acids provide an opportunity to rationally design
true isotypically selective pharmacological agents and should allow the testing of many types of hypotheses in
biomedicine. This presentation focuses on their use as neuropharmacological tools and the technological
issues surrounding their direct application to the mammalian brain. Typically, efficacious oligonucleotides are
identified in vitro and prior to in vivo studies. The use of stringent mismatched control sequences is essential.
Some of the major advantages of antisense compared to the gene knockout are: the reversibility of the effect,
applicability to any stage of development, ability to study the product of a cloned gene from any species, range
of phenotypes that can be created, relatively low cost, and potential therapeutic use. The strengths of the
knockout approach include: the complete absence of the gene product, specificity, and lack of variation between
animals. Antisense oligonucleotides are perhaps especially useful for receptor research where a conventional
antagonist is not available or shows limited selectivity. For drug discovery research, the knockdown approach
is of value for target validation and identification.

Behavioral Studies of Monoamine Receptor Knockout Mice: Phenotypic and
Pharmacological Differences

Mark A. Geyer, Stephanie Dulawa, Rene Hen, and Malcolm Low
Department of Psychiatry, University of California, San Diego

The creation of gene knockout animals in which a particular neurotransmitter-relevant gene has been deleted
may facilitate the identification of functional roles for particular receptors and even provide models for disease
states. Schizophrenic and schizotypal subjects exhibit deficits in both the habituation and prepulse inhibition
(PPI) of acoustic and tactile startle, providing operational measures of the sensorimotor gating deficits that may
contribute to cognitive disorganization. In rats, developmental and pharmacological manipulations affecting
central dopaminergic, serotonergic, and/or glutamatergic systems have been used to induce similar deficits in
sensorimotor gating. The present studies have begun to extend this approach to mice in order to capitalize upon
the availability of genetically modified animals. Mice were subjected to 120 dB acoustic pulses, some of
which were preceded (100 msec) by prepulse stimuli that ranged from 2 to 16 dB above the 65 dB background.
As in rats, the amount of PPI was decreased significantly in mice treated with amphetamine, apomorphine,
phencyclidine, MDMA, or RU 24969. The 5-HT-1A agonist 8-OHDPAT increased PPI in mice. Mice lacking
the 5-HT-1B receptor (provided by R. Hen) exhibited abnormally high levels of PPI in the absence of drug. As
expected from the relative receptor specificities of RU 24969 and 8-OHDPAT, the PPI-disruptive effects of RU
24969 were absent in the 5-HT-1B knockout mice, while the PPl-increasing effects of 8-OHDPAT were
maintained. By contrast, studies of mice lacking the dopamine D4 receptor (provided by M. Low and D.
Grandy) have revealed normal PPI in the knockout animals. Furthermore, the effects of amphetamine and
apomorphine on PPI appeared to be unaltered in the D4-deficient mice. These studies demonstrate the
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pharmacological sensitivity of the PPI paradigm for studies in wild-type and genetically modified mice and
confirm that the knockout procedure can selectively modify the responses of animals to appropriate agonists.
Supported by NARSAD and DA(09862.

Challenge Strategy for Characterizing Knockout Mice
Klaus Miczek
Department of Psychology, Tufts University, Boston and Medford, MA

Pharmacological evidence implicates CRF and CCK-B CNS receptors in a wide range of physiological and
behavioral processes, most prominently in how individuals react to and cope with a range of stressful, aversive

life events. A strategy was developed to characterize behavioral patterns in those mutant mice who lacked the

gene for CRF or CCK-B in comparison to their heterogeneous wild-type counterparts in a stepwise progression

from situations that involved very brief stresses to more intense prolonged ones. In the initial stage, mice

were exposed to novelty stress in an open-field where their thigmotaxis response as well as their exploration of
exposed brightly lit areas could be measured by an image analysis system. After the mice had habituated as
indicated by an exponential decline in exploratory behavior, dishabituation probes were inserted. Behavior in
open, unwalled arms of a plus-maze served as a further index of exploratory behavior that is sensitive to

pharmacological manipulation of CRF and CCK-B receptors. In a learning situation, mice were assessed for
their rate of acquisition of food-reinforced responding and their response to extinction (“frustrative non-reward”)

as well as the stress of food restriction. Reflexive responses to startling and painful stimuli reflect spinally and
supra-spinally mediated processes that are gated by descending information. In the final stage, the mice were
challenged as “intruders” with social provocations in the form of threats and attacks by an aggressive resident.

The data suggest important redundant and compensatory mechanisms for survival behavior which is only
moderately affected by a single gene.

Integration of Transgenic Mouse Models and Behavioral Analysis
Lisa H. Gold
Department of Neuropharmacology, The Scripps Research Institute, La Jolla, CA

Intravenous drug injection, as well as lifestyles that promote high risk behaviors, renders the drug abusing
population particularly vulnerable to the spread of HIV infection. A critical hypothesis for this vulnerability is
the influence of drugs of abuse on disease progression. Direct neurotoxic effects of drugs, in addition to their
effects on immunocompetence, may contribute to an enhancement of the neurobehavioral dysfunction
associated with HIV infection, or accelerate its onset. Candidate mediators of neuropathogenesis include virus-
derived (gpl120) and host-derived (IL6, IFNa) factors. One experimental model involves the transgenic
expression of gpl120, the HIV coat protein, which has been shown to be toxic in vitro and to produce
retardation of developmental milestones and spatial learning impairments in vivo. Two additional models
involve the transgenic expression of the cytokines, IL6 and IFNa. IL6 has been shown to have a direct
pathogenic role in various inflammatory, infectious, and neurodegenerative CNS diseases. The interferons are
antiviral host defense molecules, and exogenous administration of IFN mimics many of the CNS symptoms of
HIV infection. These transgenic mouse models exhibit unique neuropathological changes that replicate specific
aspects of clinicopathology seen in neuroAIDS. Characterization of behavioral phenotypes in these transgenic
mice is ongoing. A powerful method for perturbing behavior and exaggerating potential differences between
experimental groups involves the use of pharmacologic agents with known neurobehavioral actions to probe
potential underlying neurochemical differences between groups and to reveal dysfunction of specific
neurotransmitter systems. Transgenic mice can be trained to self-administer drugs intravenously and then tested
for neurobehavioral function and responsiveness to acute drug probes in tasks assessing other behaviors such as
learning, motor activity, and analgesia. Behavioral studies can be complemented by studies of molecular and
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cellular neuropathology, as well as peripheral immune parameters. Such an approach integrates analysis of drug
effects on CNS and immune function, as relates to components of HIV disease progression, across several
levels of investigation. Converging results should go far in identifying critical viral- and host-derived factors
associated with increased susceptibility to the pathobiological effects of drugs of abuse and consequent
synergistic neurotoxicity. Equally important, these studies will help to determine the nature of viral
neuropathogenesis to specific brain systems relevant to drug reward, which may have significant clinical
outcomes in terms of altered neurobehavioral and pharmacological sensitivity to drugs of abuse in HIV infected
individuals.

Supported by U.S. P.H.S. grants MH47680 and DA10191.
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DRUGS OF ABUSE AND THE IMMUNE SYSTEM
T. K. Eisenstein; B. Sharp; Y. Daaka; K. V. Khanna; J. L. Bussiere; and J. Nowak

Opiates, Opiate Receptors and Signal Transduction in Lymphoid Tissue

B. M. Sharp, D. J. McKean, and N. A. Shahabi, University of Minnesota School of
Medicine, Minneapolis, MN

Endogenous opioid peptides secreted from neural, endocrine and immune tissues directly impact immune
function. Opiate alkyloids such as morphine are also immunomodulatory. Both pharmacological and molecular
approaches indicate that lymphocytes obtained from human, simian and murine tissues express opioid receptors
that are similar to those present in neural tissues. Opiate modulation of both humoral and cell-mediated
immunity is due in part to effects on T lymphocytes. Delta opioid receptor (DOR) agonists have been shown to
modulate crucial events involved in T-cell activation including (i) the proliferative response to crosslinking the
CD3 complex associated with the T-cell antigen receptor (TCR), and (ii) the production on interleukin-2 (IL-2)
which is involved in progression from G1 to S phase of the cell cycle (Shahabi and Sharp 1995). To understand
DOR-mediated signal transduction in T-cells, the cDNA encoding this receptor was. stably expressed in Jurkat
cells, a human T-cell line (Sharp ef al. 1996). This model was used to determine whether intracellular calcium
and cAMP mediate signaling through the neuronal DOR expressed by T-cells. DOR agonists, deltorphin and [D-
Ala® D-Leu’]-enkephalin (DADLE), elevated intracellular calcium ([Ca>'],) at concentrations from 10™'- 107 M
(Sharp et al. 1996); both agonists dose-dependently increased [Ca2+], from 60 mM to peak concentrations of 400
nM within 30 sec (EDs, of approximately 5 x 10 M). Naltrindole, a selective DOR antagonist, abolished the
increase in [Ca2+]i, as did pertussis toxin. To assess the role of extracellular calcium, cells were pretreated with
EGTA which reduced the initial deltorphin-induced elevation of [Ca2+], by more than 50% and eliminated the
second phase of calcium mobilization. Forskolin-stimulated cAMP production was reduced 70% by DADLE
(ICs, of approximately 107" M) and pertussis toxin also inhibited this. Thus, the DOR expressed by a
transfected Jurkat T cell line is positively coupled to pathways leading to calcium mobilization and negatively
coupled to adenylate cyclase. These studies identify 2 pertussis toxin-sensitive G-protein mediated signaling
pathways through which DOR agonists regulate the levels of intracellular messengers that modulate T-cell
activation. Endogenous opioid peptides, such as B-endorphin, have been reported to modulate T cell function
through opioid and non-opioid receptors (Shahabi et al. 1990). Therefore, investigations were undertaken to
determine whether B-endorphin affects the mobilization of [Ca®], by murine splenic T cells. Since opioid
peptides modulate activation induced by mitogens or anti-CD3, the effects of f-endorphin, alone, and in
conjunction with concanavalin A (Con A) were studied. Con A was selected because of its efficacy in inducing
calcium mobilization by both CD4" and CD8" T-cells. The [Ca2+], of T cell enriched splenocytes was measured,
and by gating on the T cell marker, Thy-1, a 95%-pure population of T cells was identified for study (Shahabi et
al. 1996). Cells preincubated with -endorphin showed significantly enhanced [Ca2+], responses to the mitogen,
Con A. This was detectable with concentrations of B-endorphin as low as 10" M; maximal enhancement
required 10"°-10° M doses. The efficacy of B-endorphm was dependent on the duration of pre-treatment. 3
Endorphin amplified the Con A- mduced increase in [Ca )i by reducing the lag time for the response to Con A
and by increasing the mean [Ca ", of the cells. N-Ac- -B-endorphin, which shows minimal potency at neuronal
opiate receptors, was unable to substitute for B-endorphin. Naltrindole, a highly selective DOR antagonist,
inhibited the action of f-endorphin, whereas a selective mu opiate receptor antagonist was ineffective. Although
less potent than B-endorphin, DADLE also significantly enhanced [Ca®"], responses. In summary, concentrations
of B endorphm within the physiological range found in the systemic circulation, modulate the increase in T cell
[Ca "); induced by Con A. Both the efficacy of DADLE alone and the antagonism of [--endorphin by naltrindole
suggest that a delta-type opiate receptor may mediate these effects.

Fluorescent Labeling of the Kappa Opioid Receptor on Cells of the Immune System
Tracey A. Ignatowski and Jean M. Bidlack, University of Rochester, Rochester, NY

Recent studies have shown the labeling of K opioid receptors on the RIEGO thymoma cell line by indirect
immunofluorescence and flow cytometric analysis (Lawrence et al. 1995). The present study employed a
fluorescein-labeled acrylacetamide (FITCC-AA), a K-selective opioid, in conjunction with biotin-conjugated,
anti-fluorescein IgG and extravidin-R-phycoerythrin, along with double-labeling using antibodies against specific
immune cell surface markers to determine which subpopulation of lymphocytes express the K opioid receptor.
Thymocytes, isolated from 6-8 week old, male C57BL/6ByJ mice, were incubated with FITC-AA followed by
the phycoerythrin amplification procedure demonstrating labeling of the K opioid receptor. This labeling was

31



blocked 55 + 4% by excess nor-binaltorphimine (nor-BNI), a k- -selective antagonist, but was not blocked by
selective & or u opioids. This X opioid receptor positive cell population consisted of 58+ 2% of all gated
thymocytes. Phenotypic characterization determined that not only were 64 + 3% of the gated thymocytes
CD4'/x opioid receptor positive, but 60 + 1% of all thymocytes were CD8'/K opioid receptor positive. Two
distinct subpopulations of CD3" thymocytes, consisting of immature and mature cells, also displayed labeling
for theopioid receptor. Double-labeling of thymocytes with anti-CD4 and anti-CD8 antibodies demonstrated
82 +0.5% of these cells were of the double-positive phenotype. Therefore, these findings demonstrate that the
thymocytes were predominantly of the immature CD4"/CDS8" phenotype, and the majority of these cells express
thex opioid receptor. Collectively, these findings not only establish the presence of the X opioid receptor on
immune cells, but further indicate that this technique allows for the identification of distinct lymphocyte
subpopulations which express the receptor. (Supported by USPHS grants DA04355 and DA 09676)

Induction of IL-2 Receptor o Gene by A‘g-tetrahydrocannabinol Is Mediated by NF-xB and
CB1

Yehia Daaka, Herman Friedman’ and Thomas W. Kleinl, Howard Hughes Medical Institute,
Duke University Medical Center, Durham, NC, and ‘Department of Medical Microbiology
and Immunology, University of South Florida College of Medicine, Tampa, FL

The cannabinoid, A*’-tetrahydrocannabinol, increases expression of IL-2 receptor and B proteins and mRNAs,
but decreases the level of the Y message in natural killer cells (Zhu ef al. 1995). The drug increases the P chain
message stability rather than affecting rate of transcription. In the present study, we examined the mechanism
responsible for the drug-induced increase in the IL-2 receptor & chain message. Nuclear run-on and mRNA
stability studies show A*°’-tetrahydrocannabinol increases the transcriptional level of IL-2 receptor & but has no
effect on mRNA stability. Because expression of this gene is regulated by nuclear factor kB (Leung and Nabel
1988), we tested the effect of drug treatment on the nuclear level of this protein using the electromobility shift
assay. These studies show a drug-induced increase in nuclear factor kK B activity. To link this increased activity
with the increase in IL-2 receptor 0 message, antisense oligodeoxynucleotides were used to inhibit expression of
the RelA component of nuclear factor KB. These studies show anti-RelA antisense eliminates the cannabinoid-
induced upregulation of IL-2 receptor K mRNA. Furthermore, inhibition of the cannabinoid receptor type 1 with
antisense oligomers also eliminates the drug effect on the IL-2 receptorst message. These results suggest that
Afg-tetrahydrocannabinol treatment of NKB61A2 cells increases IL-2 receptor @ gene transcription by increasing
the nuclear level of nuclear factorkB through a mechanism involving cannabinoid receptor type 1. Finally, it is
possible to speculate that marijuana abuse might augment AIDS development due to an increase in nuclear
factor KB which is known to activate the HIV genome and increase retroviral replication (Pierce et al. 1988).

Effects of Opioids on Immune Function and Host Defense to Infection

Toby K. Eisenstein, Ph.D., Department of Microbiology and Immunology, Temple
University School of Medicine, Philadelphia, PA

This lecture was a tutorial overview of the field to synthesize the work which supports the conclusion that
opioids are immunomodulatory. The literature on the effects of morphine and other opioids on immune
responses and susceptibility to infection was reviewed and data from our laboratories was presented to illustrate
specific points. Three paradigms were presented: administration of drug in vivo with measurement of in vivo
effects on immune and host defense responses; administration of drug in vivo with measurement of in vitro
effects; and addition of drug in vitro to cells of the immune system. The specific papers cited have been collected
in a recent review (Eisenstein er al. 1995). Morphine given in vivo to mice has been shown to inhibit serum

antibody responses to tetanus toxoid (Eisenstein et al. 1990), sheep red blood cells, and trinitrophenyl-bovine
serum albumin. Further, delayed type hypersensitivity, a measure of cellular immunity, has been shown to be
inhibited in rats, mice, and pigs by morphine. In models of infection, morphine has been shown to sensitize
mice to the yeast, Candida albicans; the protozoan, Toxoplasma gondii; the bacterium, Listeria monocytogenes;,
and to encephalomyocarditis virus and Friend Leukemia virus. Morphine also sensitized pigs to bacterial
pneumonia in animals infected with swine herpesvirus, and monkeys to Simian Immunodeficiency Virus. If
morphine was given in vivo and cells from treated animals were placed in culture, suppressive effects were seen
in a number of different assays of immune function. Mouse spleen cells exhibited depressed capacity to mount
in vitro antibody responses to sheep red blood cells (Bussiere ef al. 1992) and mouse bone marrow precursors

were less able to develop into macrophages in vitro. Mitogen responses of mouse spleen cells to B- and T-cell
mitogens were suppressed, as were responses of rat peripheral blood mononuclear cells to a T-cell mitogen. The

capacity of human T-cells taken from addicts to rosette with sheep red blood cells was diminished. Natural killer
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cell activity in rat and mouse spleens and in peripheral blood of rhesus monkeys was depressed. Phagocytic
capacity of mouse peritoneal cells to ingest yeast was also depressed. An important question in the field is
whether the effects of morphine given in vivo are directly on cells of the immune system or whether they are

mediated, for example, by products of the sympathetic nervous system or the HPA axis. A definitive approach
to this question is the design of in vitro experiments where the drug is added to immune cells in culture, thus
bypassing other physiologic systems of the host. Using the in vitro approach, human T-cells have been shown
by three different groups to be inhibited in their ability to rosette with sheep red blood cells. Mouse (Taub ef al.

1991) and rat spleen cells have been shown to be inhibited in their capacity to mount an in vitro response to
sheep red blood cells. The kappa agonist, U50,488H, has also been shown to be active in this assay by two
different laboratories. Strain differences among mice were noted in regard to in vitro activity of morphine and
U50,488H (Eisenstein et al. 1995). As formation of antibody to sheep red blood cells requires B-cells, T-cells,
and macrophages, the nature of the target cell cannot be’ determined without further experimentation. Cell
fractionation studies have shown that both T-cells and macrophages are inhibited by U50,488H, and an effect on
B-cells could not be ruled out. The majority of in vitro studies have been carried out on phagocytic cells.
Chemotaxis of human peripheral blood mononuclear cells and polymorphonuclear cells was inhibited by
morphine. Mouse peritoneal macrophage phagocytosis of sheep red blood cells and yeasts was inhibited.
Further, the respiratory burst of human peripheral blood mononuclear cells was depressed, as was their capacity
to release tumor necrosis factor and interferon-y. U50,488H inhibited release of interleukin-1 and tumor necrosis
factor from a mouse macrophage cell line and from primary murine peritoneal macrophages. These results show
a substantial body of literature in which morphine was demonstrated to have a direct action on cells of the
immune system. The literature shows that morphine, both in vivo and in vitro, is immunosuppressive. Further,
while some of the in vivo effects may be mediated, direct effects on cells of the immune system, particularly
professional phagocytes, can be demonstrated. Therefore, direct effects on immune cells may result in alteration
of many of the parameters of immune function which have been observed.

Effect of Morphine on Mycobacterium bovis Infection of Porcine Alveolar Macrophages

U. V. Khanna, J. M. Risdahl, P. K. Peterson’ and T. W. Molitor, Department of Clinical
and Population Sciences, University of Minnesota, St. Paul, MN, and IDepartment of
Medicine, University of Minnesota and Minneapolis Medical Research Foundation,

Minneapolis, MN

Mycobacterial infection has become one of the most common causes of morbidity and mortality for individuals

who use morphine for post-operative pain control, during cancer therapy, as IVDU, and in persons infected with
HIV (Friedman et al. 1996). Mycobacteria survive and replicate within the macrophages of these patients (Ellner

and Wallis 1989), with the alveolar macrophage (AM) being the most critical cell for the outcome of infection.

We have initiated studies to analyze the effect of morphine, administered in vitro and in vivo, on the

susceptibility of porcine AM to Mycobacterium bovis infection. AM were collected by sterile lung lavage from
8-12 week old, conventional pigs and placed in media containing morphine sulfate between 10° M and 107 M.

M. bovis was added at a 10:1 ratio to AM at 0, 2, and 24 hours after initiation of morphine treatment. Cell-

associated bacilli were quantitated by auramine-rhodamine staining at 18 hours p.i. by fluorescence microscopy.

This timepoint was chosen to maximize the amount of uptake before the occurrence of a replication cycle by the
mycobacteria. Under the in vitro morphine conditions we tested, susceptibility of AM to M. bovis infection was
not altered (n = 12). Using a model of chronic morphine administration (Risdahl et al. 1992), AM from pigs

administered morphine in vivo were infected with M. bovis as described for the in vifro morphine experiments.

AM from the chronic morphine pigs were significantly less susceptible to infection by M. bovis (p > 0.003, n

= 17), which is consistent with a defect in phagocytosis by AM as observed by others (reviewed in Eisenstein et
al. 1995). We also measured replication of M. bovis from the morphine-treated AM by lysing the cells at 0, 4
and 7 days post-infection and plating the lysates to determine colony forming units (cfu). In morphine-treated
AM, we observed a nearly twofold increase in replication at day 4 (p < 0.01, n = 7), which is no longer

statistically significant at day 7. In summary, under the conditions described, we have not observed an effect of
in vitro morphine treatment on the susceptibility of AM to mycobacterial infection. However, we have seen a

significant reduction in the uptake of mycobacteria by AM from morphine-treated pigs, and an increase in the
replication of M. bovis in these cells. Future studies will focus on the mechanisms by which morphine’ may be

altering susceptibility, and on an infection paradigm of in vivo morphine, in vivo mycobacteria infection.
(Supported by NIDA grant DA07239)
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Effects of Morphine or Methadone Treatment on Immune Responses in Recombinant
gp120-treated Mice

Jeanine L. Bussiere, Eric H. Schauble and Peter A. Virsik, Genentech Inc., South San
Francisco, CA

In the present study, the immune effects of morphine or methadone administration were compared in a murine
model in response to an HIV antigen, gp120. Female C3HeB/Fel mice were either implanted with a 75-mg
morphine pellet (MOR-pelleted) on Day 1, injected SC daily with 50 mg/kg of morphine (MOR-injected) or 20
mg/kg of methadone (METH-injected) and assessed for antibody response and delayed-type hypersensitivity
(DTH) response to rgp120. All mice were vaccinated SC with 200 pl of 75 pg/ml rgp120 with QS-21 adjuvant
on Days 1 and 8. Antibody titers to rgpl20 were measured on Day 14 by an ELISA; DTH responses were
measured by footpad swelling 24 hours after SC challenge with rgp120 on Day 14. We have shown previously
that morphine pellet implantation suppresses both antibody and DTH response to rgp120 (Virsik and Bussiere
1995). The 50 mg/kg/day dose of morphine has been shown previously to suppress immune responses (Carr et
al. 1995), while the 20 mg/kg dose of methadone had no effect on antibody responses after 5 days (LeVier ef al.
1995). In this study, animals implanted with a morphine pellet had significantly suppressed antibody and DTH
responses to rgpl120. However, there was no difference in antibody or DTH response to rgpl120 in the MOR-
injected or METH-injected mice compared to controls (receiving daily SC injections of saline). Serum levels of
morphine or methadone were assessed by radioimmunoassay. It appears that the daily doses of morphine and
methadone may not have maintained sufficient serum levels to induce immunosuppression as seen with the
continuous serum exposure in morphine-pelleted animals. Therefore, we tried a dose escalation method to see if
we could maintain chronic exposure and more closely mimic the serum levels seen with morphine pellet
implantation. Animals were injected SC daily with a dose escalation of morphine (MOR-injected [DE]; 50
mg/kg, 75 mg/kg, and 100 mg/kg increased every five days) or methadone (METH-injected [DE]; 20 mg/kg, 35
mg/kg, and 40 mg/kg increased every five days) starting on Day -2. Antibody responses were suppressed
approximately 40-45% in both MOR-injected (DE) and METH-injected (DE) mice, although this difference was
not statistically significant. However, DTH responses were significantly suppressed in both MOR-injected (DE)
and METH-injected (DE) mice. Chronic administration of morphine via pellet implantation suppressed humoral
and cell-mediated immune responses, however intermittent, escalating exposure via daily SC injections to
morphine or methadone suppressed only cell-mediated immune responses. There appears to be no difference in
the immune responses of methadone- or morphine-injected mice in this model.

Modulation of Immune Function In vivo by a Non-peptidic 8 Receptor-selective Opioid
Agonist

Jason E. Nowakl, Silvia N. Calderon, Kenner C. Rice and Richard J. Weberl, IDepartment
of Biomedical and Therapeutic Sciences, University of Illinois College of Medicine at
Peoria, Peoria, IL, and Laboratory of Medicinal Chemistry, NIDDK, NIH, Bethesda, MD
Opioids have a variety of effects on immune system function in vivo and in vitro. We have examined indirect
opioid/immune interactions in vivo by studying the neuroanatomical, pharmacological, and structure/activity
relationships of opioids and immune function. Injection of opioid receptor subtype-selective agonists and
antagonists centrally has allowed the delineation of CNS opioid receptor subtypes regulating immune function.
Our studies indicate that certain CNS regions and p opioid receptor-selective agonists mediate opioid-induced
immunosuppression of natural killer (NK) cell activity (Weber and Pert 1989, Band ez al. 1992). Central actions
of & and pu receptor-selective opioids have immunomodulatory effects that differ from p actions (Band et al.
1992). Recently we have identified a non-peptidic & receptor-selective opioid which is devoid of certain
immunosuppressive properties induced by y-selective agonists. Whereas p agonists induce suppression of
splenic NK activity and T-cell proliferation in response to various doses of IL-2, R73 (antibody to CD3/TCR),
or IL-2 + R73, ICV administration of & agonist did not produce these effects. Similarly, thymic T-cells showed
no functional changes. Also, flow cytometric analysis revealed no change in cell populations (CD3, CD4, CDS§,
NK) or in cell surface antigen density from either tissue compartment. Interestingly, certain non-peptidic &-
selective opioids have the ability to potentiate T-cell proliferation through direct interactions with putative
leukocyte opioid receptors (Sanchez et al. this volume). These results suggest that this opioid agonist could be
useful in clinical situations such as 1) the treatment of pain where suppression of NK cell activity is
undesirable, i.e., burn victims or cancer patients opting for adoptive immunotherapy or 2) where enhancement of
immune function is desired, such as infectious disease, including AIDS. (Supported in part by NIH grant DA/A
108988) References furnished upon request of senior authors.
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MARIJUANA USE: BASIC MECHANISMS, EPIDEMIOLOGY, NATURAL HISTORY,
AND CLINICAL ISSUES

A J. Budney,ID B. Kandel,’ D. R. Cherek’ B. R. Martin,’ R. S. Stephens,’ C. R. Schuster’

University of Vermont,' Columbia Umversny, University of Texas-Houston,’ Virginia
Commonwealth Unlversny, Virginia Polytechnic Institute and State Un1vers1ty, Wayne
State Umvers1ty

Although marijuana has been the most widely used illicit drug of abuse over the past 30 years, there has been
relatively little scientific attention focused on marijuana’s addictive potential or on clinical issues concerning
abuse. The goal of this symposium was to provide a broad overview of recent research addressing marijuana as a
drug of abuse. The participants provided experimental data from the basic laboratory to the clinic that addressed
issues of dependence, motivational effects, epidemiology of dependence, and clinical management of marijuana
use or abuse.

Dr. Martin began the symposium with a review of preclinical findings addressing the biological basis for the
development of tolerance and dependence. In particular, he reviewed evidence that clearly demonstrates the
existence of a functional endogenous cannabinoid system in the central nervous system. The characterization
and localization of cannabinoid receptors in brain, the identification of second messenger systems that involve
adenylyl cyclase and N-type calcium channels, the discovery of the endogenous ligand anandamide, and the most
recent development of a specific cannabinoid antagonist have provided the basic tools for pursuing the
mechanisms underlying the development of tolerance and dependence to cannabinoids. It has been well
established that tolerance develops to all of the centrally mediated effects of cannabinoid following chronic
treatment. Several laboratories have reported receptor down-regulation in animals tolerant to cannabinoids. Dr.
Martin’s laboratory also found down-regulation of cannabinoid receptors in the cerebellum with a concomitant
increase in receptor mRNA levels in mice chronically exposed to CP 55,940, a potent cannabinoid analog. The
unanswered question is the cause-effect relationship between alterations in receptor and mRNA levels. In
addition, it is unknown whether comparable changes in mRNA occur in other brain areas that exhibit receptor
down-regulation in the tolerant state.

The degree to which dependence occurs to cannabinoids has been controversial, in part because animal models of
dependence have been lacking. The development of the specific cannabinoid antagonist, SR 141716A, afforded
for the first time the possibility of precipitated withdrawal. In studies in which rats were chronically infused
with 9-THC for four days (escalating doses of 2.5, 5.0, 10 and 20 mg/kg/day on each successive day) or mice
were administered twice daily injections of 9-THC (10 mg/kg/injection, i.p.) for seven days, the animals
exhibited profound withdrawal signs when challenged with the antagonist. The most prominent withdrawal
signs were “wet-dog” shakes and facial rubbing in rats and paw-tremors in mice. The onset of effects occurred
within ten minutes of the SR 141716A challenge and were evident an hour later. The development of this
model demonstrates unequivocally that dependence develops to 9-THC and provides a means for exploring the
mechanisms underlying biochemical adaptation that occurs in response to continual cannabinoid exposure.

Dr. Cherek presented experimental data that addressed the direct effects of marijuana smoking on human
motivation. First, Dr. Cherek described an interesting laboratory developed by his group for the purpose of
operationalizing the construct of motivation. The procedures used to measure motivation were based on a
behavior analytic model; in this protocol, the index of motivation was sensitivity to changes in reinforcer
magnitude.

Human subjects were given the opportunity lo earn points exchangeable for money either by pushing a button
on a progressive-ratio schedule or by not responding and receiving points on a fixed-time schedule. During each
experimental session, subjects began in the progressive-ratio schedule. Subjects had the option of switching to
the fixed-time schedule by emitting ten responses on an appropriate button. Using these schedule contingencies,
they examined the effects of smoking placebo or three potencies of marijuana cigarettes on the total number of
responses, and response rate in the progressive ratio component as well as the number of points earned and time
spent in the progressive-ratio and fixed-time components.

35



Marijuana smoking produced a reduction in responding in the progressive-ratio component and earlier escape to
the fixed-time response independent point presentation. These effects were diminished by increasing the point
value. These results are consistent with an interpretation of a “motivation-reduction” effect of marijuana. An
interesting discussion concerning how these findings contrast with prior laboratory and clinical research
followed the presentation.

Dr. Kandel then presented some new data on the epidemiology of marijuana dependence. She advanced the idea
that progress in understanding the phenomenology of substance use and dependence will come from an
integration of different research traditions in the epidemiology of drug behavior. In particular, such an
integration will involve research on substance dependence, which emphasizes functional impairment to the
neglect of patterns of use, and research on substance use in the general populalion, which usually ignores
dependence or abuse criteria. Dr. Kandel described her ongoing work on marijuana use and last year dependence
that bridges these two research traditions. Five issues were addressed: (1) periods of active marijuana use from
adolescence to adulthood; (2) rates of last year marijuana dependence compared with dependence on alcohol,
nicotine, and cocaine; (3) rates of last year marijuana dependence in different age, gender, and ethnic groups in
the United States; (4) the relationship between intensity of marijuana use and dependence; and (5) aspects of
marijuana consumption that account for gender and age specific differences in rates of marijuana dependence.
The research was based on two samples: a longitudinal cohort followed for close to 20 years, the New York
State Cohort, and three aggregated waves (1991-1993) of the National Household Survey on Drug Abuse
(NHSDA). A proxy measure of DSM-IV last year marijuana dependence in the NHSDA was derived from self-
reported symptoms of dependence, data on frequency and quantity of use, and drug-related problems experienced
within the last 12 months.

Findings showed that marijuana use peaks at ages 19-23 among male and female marijuana users. Rates of last
year dependence are much higher in adolescence than at any other age. Among adolescent users a somewhat
higher proportion of females than males are dependent on marijuana although this difference is not statistically
significant. Among adults, the rates are significantly higher among the male than the female users up to age
50. Both frequency and quantity of use are linearly associated with the probability of being dependent on
marijuana. The associations vary significantly by age but not by gender. Adolescents become dependent at a
lower threshold than adults; the differences diverge further as the intensity of use increases. In multivariate
logistic analyses, both frequency and quantity of use retain a unique effect on marijuana, although frequency
appears to be more important than quantity in predicting dependence when controlling for covariates.

These results provide insight into the process underlying the age and sex differentials observed in the prevalence
of marijuana dependence. Adolescents may be more dependent than adults on marijuana because they experience
symptoms of dependence at a lower threshold of use than adults. Adult females experience lower rates than adult
males perhaps because they use at lower frequency and quantity levels than males. The implications of these
findings for epidemiological study of drug abuse generated much discussion from the audience.

Dr. Budney presented data on clinical issues related to marijuana as a secondary drug of abuse. Estimates of the
prevalence of marijuana use have ranged from 25% to 90% among cocaine and opiate abusers. His research
seeks to provide scientilic information relevant to the question of how to most effectively address marijuana use
in cocaine and opioid-dependent patients. Data were presented from five studies. Studies 1 and 2 examined
relations between marijuana use and sociodemographic, psychosocial, and drug-use variables among cocaine- and
opiate-dependent outpatients. Marijuana involvement was associated with reports of greater psychosocial
impairment, health problems, risk-taking behavior and drug-use severity. These marijuana-associated problems
did not appear to be a function of other sociodemographic or substance-use variables. Although many indicators
of problem severity did not differ between marijuana-use groups, the types of impairment observed were
consistent with findings from prior general population and clinical studies of marijuana users.

Study 3 examined patient reports of readiness to change their use of specific drugs of abuse. Two University of
Rhode Island Change Assessments, one modified to assess stage of change regarding cocaine or opioid use and
the other marijuana use, were administered to cocaine- and opioid-dependent outpatients who reported concurrent
marijuana use. Significant differences were observed between primary drug and marijuana on all four stages of
change for both patient groups, Precontemplation scores were higher for marijuana than cocaine or opioids;
while, contemplation, action, and maintenance scores were lower for marijuana than for cocaine or opioids.
These findings support the common clinical impression that many cocaine and opioid abusers who use
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marijuana enter treatment at different levels of readiness for change regarding each of these drugs; moreover,
many of these patients do not express interest in changing their marijuana use.

Studies 4 and 5 examined the effects of marijuana use on treatment outcome among cocaine- and opiate-
dependent patients receiving outpatient behavioral or pharmacological treatments. No adverse relations were
observed between marijuana use prior to or during treatment and any outcome measures (i.e., drug abstinence or
psychosocial functioning). These observations challenge the common assertion that drug-dependent patients
must simultaneously cease use of all drugs of abuse to make progress in treatment. Alternative treatment
strategies for addressing polydrug use were discussed. Dr. Budney’s research raised questions regarding how to
address marijuana use among cocaine- or opioid-dependent patients. The present data suggest that a flexible
approach that discourages marijuana use but does not mandate abstinence may be a reasonable treatment strategy.

Dr. Stephens presented assessment and treatment outcome data from two clinical trials of adults seeking
treatment for marijuana dependence. Both studies excluded persons with alcohol or other drug problems. Of
particular note were the large number of individuals who sought treatment when marijuana-specific programs
were publicized. The first study screened 385 individuals to arrive at a final sample of 212; while the second
study screened 602 to obtain 291 for the study. Most subjects were white, educated and in their late 20’s to
early 30’s. These users averaged over ten years of near-daily use, had made several serious quit attempts, and
persisted in using despite social psychological and physical impairment consistent with cannabis dependence.

In the first study, participants were randomly assigned to a Relapse Prevention (RP) group or a Social Support
(SS) group treatment. Each treatment consisted of ten, two-hour group sessions. The RP intervention
emphasized a learning model of addiction, cognitive-behavioral coping skills training, and anticipation and
planning for high risk situations for relapse. The SS condition relied on group social support for change.
Although 63% of subjects in both treatments reported abstinence for at least the last two weeks of the treatment
period, only 49%, 37%, 22%, 19%, and 14% of the sample remained continuously abstinent al the 1, 3, 6, 9,
and 12 month posttreatment follow-ups, respectively. Mean days of marijuana use per month at the respective
follow-ups were approximately 8, 10, 13, 14, and 14. These means reflect significant reductions from the
pretreatment level of 27 days. When improvement was defined as at least a 50% reduction in days of use with
no concurrent report of problems, 36% of the sample was improved during the final three months of the follow-
up period. Data collected from collateral informants and urinalyses provided strong support for the validity of
the self-reported use. Abstinence rates, days of marijuana use and reports of problems related to use did not differ
between groups at any follow-up point.

In the second study, participants were assigned either to a longer RP group treatment (14 sessions), a two-
session individual motivational interviewing intervention, or a four-month delayed treatment control. ~Although
both active treatments showed superior outcomes at 16 months post-initiation of treatment, there were no
significant differences between the active groups in abstinence rates, days of marijuana use, or report of
problems related to use. Taken together, the results of both studies suggest that adults who are dependent solely
on marijuana respond well to several types of interventions. Moreover, brief individual interventions may be as

beneficial and more cost-effective than extended group counseling efforts, at least in the population reached in
the present studies. Interestingly, the relapse rates among these marijuana abusers were comparable to rates
observed in treatment populations of abusers of other drugs. These data indicate a continued need to develop
more effective treatments for marijuana abusers.

Presenters and Titles

B.R. Martin Status of the cannabinoid receptor during the development of tolerance and dependence
D.R. Cherek Amotivational effects observed in humans after marijuana smoking under laboratory
conditions

D.B. Kandel Epidemiology and natural history of marijuana use and dependence
A.J. Budney  Marijuana as a secondary drug of abuse: clinical issues

R.S. Stephens Treating adult marijuana dependence

C.R. Schuster Discussant
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MOTIVATIONAL ASPECTS OF DRUG ABUSE

C. W. Schindler', L. V. Panlilio’, S. Schenk’, S. R. Goldberg', A. R. Childress’, A.
Markou", G. Koob4 and 1. P. Stolerman’

'NIDA Division of Intramural Research, Baltimore MD; Texas A&M University, College
Station TX; 3University of Pennsylvania/VA Medical Center, Philadelphia PA; ‘The
Scripps Research Institute, La Jolla CA; ’Institute of Psychiatry, London England

Over the last few years there has been increasing emphasis on the role played by motivational factors in
modulating the reinforcing effects of drugs of abuse and the operational criteria for defining broad motivational
concepts such as “craving”. The purpose of this symposium was to provide a psychological framework for the
study of motivational influences in drug abuse and to provide current examples of their application. These
applications include the study of sensitization, second-order conditioning, classical conditioning of motivational
stimuli and the importance of withdrawal in establishing motivation.

Schindler and Panlilio: Introduction. In recent years we have been challenged to move “beyond
reinforcement” as the defining principle for behavioral studies of drug abuse. While it is clear that operant
reinforcement theory cannot explain all aspects of drug-taking behavior, this approach has be successful in
defining many aspects of behavior controlled by drugs of abuse. Therefore, rather than abandoning the principle
of operant reinforcement, a more fruitful approach would be to expand on operant reinforcement theory to
include a theory of motivation. The theory of motivation as applied to drug abuse should include the principles
of motivation successfully applied to other fields of psychology. Drugs which produce withdrawal and
dependence may function as internal drive stimuli, although some evidence exists that even psychomotor
stimulants may have an internal drive component. Drugs which do not produce dependence may impart
motivational significance through incentive stimuli. Drugs may also function as either appetitive or aversive
motivators and may form either excitatory or inhibitory relationships with incentive stimuli. While incentive
stimuli often appear to co-vary with discriminative stimuli, these two separate functions can be factored out
with appropriate procedures. Finally, drugs may function as primary reinforcers to establish conditioned
reinforcers or second-order conditioning, which can further expand their influences on behavior. The
psychological area of motivation can provide a rich background for the study of drug abuse and can easily
subsume processes such as craving within a well-defined scientific framework.

Schenk: Role of sensitization in the acquisition and maintenance of drug-taking behavior.
Psychostimulant exposure sensitizes systems that are responsible for both the development and maintenance of
cocaine self-administration. Sensitization can be demonstrated in studies where the acquisition of cocaine self-
administration is measured. Latency to acquisition of self-administration is an inverse function of dose of
cocaine that serves as the reinforcer. Similar to the effects of increases in dose, exposure to cocaine and other
psychostimulants decreases the latency to acquisition of cocaine self-administration. These data suggest that (1)
cocaine is not an inherent reinforcer for a number of subjects, but it’s reinforcing effects develop as a result of
repeated exposure, and (2) prior exposure to stimulants can increase the speed with which the reinforcing effects
develop. A role of sensitization in the maintenance of cocaine self-administration may also be critical. During
unlimited access to cocaine, the duration of cocaine self-administration is related to the number of prior cocaine
self-administration sessions. Rats with a longer history of self-administration will maintain self-administration
for a longer duration. Under these conditions, cocaine self-administration is at least partially maintained by the
secondary reinforcing properties of cues that became associated with cocaine. Sensitization in the systems that
mediate this type of sensitization may be critical for the transition to compulsive drug-taking that characterizes
“abuse”. It may also play a factor in relapse to drug-taking that is so prominent in cocaine abusers.

Goldberg: Second-order reinforcers as measures of the motivational properties of drugs.
With human drug abusers, exteroceptive stimuli in their environment can acquire incentive-motivational
significance by virtue of the association of the stimuli with drug administration. It was demonstrated many
years ago that i.v. injections of various drugs of abuse can function as primary reinforcers in rats and monkeys
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and that exteroceptive stimuli associated with drug injection can become established as conditioned reinforcers

(or conditioned incentive-motivational stimuli). A particularly useful experimental procedure for studying this
phenomenon in the laboratory is called a second-order schedule of reinforcement. Under a second-order schedule

of drug self-administration, behavior (usually lever pressing) intermittently produces brief drug-associated
stimuli according to one set of schedule contingencies (e.g., every 30th press produces a brief light) and drug is

administered in association with the stimulus according to a second set of schedule contingencies (e.g., the first
30-response unit completed after 60 minutes elapses produces both the light and i.v. injection of drug). A
striking feature of these schedules is that extended sequences of high rate behavior can be maintained by highly
intermittent injections of various drugs, including morphine, amphetamine, nicotine, cocaine and barbiturates.

However, when the brief light stimuli are omitted and presented only in association with drug injection, rates

of drug-seeking behavior decrease sharply, even though the actual. frequency of. drug injection does not change.

Also striking is the finding that when the brief stimuli are initially omitted during extinction (saline injections

substituted for drug injections), drug-seeking behavior decreases to very low levels, but when the brief stimuli

are reinstated while saline extinction continues, drug-seeking behavior immediately returns to previous high
levels and remains there for several daily sessions. Using second-order schedules, the maintenance of high rates

of drug-seeking behavior by drug-associated stimuli during saline extinction has been demonstrated across drug
classes and in both non-human and human primates. There are clear implications of such findings for treatment
of drug abuse that are now under study in many laboratories. Recently we and others have extended the use of
second-order schedules of i.v. drug injection to the rat, making possible more extended neurobiological
explorations of this phenomenon. Studies of second-order schedules of drug injection in subjects ranging from
rats to monkeys to man will allow us to study both the control exerted over long sequences of drug-seeking

behavior by conditioned reinforcing stimuli and to study the motivational consequences of the primary
reinforcer, drug administration, before the drug is actually administered.

Childress: Classical conditioning as a mechanism for establishing conditioned incentives.
Human drug users can experience profound arousal and drug desire when external or internal cues remind them
of their preferred drug. In our view, the varied subjective and physiological responses to drug-related cues come
about through a simple process of classical conditioning: cues which reliably signal drug effects can acquire the
ability to trigger drug-related responses. Some of the responses to drug cues seem specific to the pharmacology
of the drug class (e.g., the cocaine user sensing a ‘cocaine taste’ in the back of the throat when seeing the street
corner where cocaine is purchased); others (increased drug desire) are common to several drug classes. These
responses are of clinical and research interest because they may motivate drug-seeking. We have demonstrated,
under controlled laboratory conditions, that drug-related cues can trigger craving and arousal. We have used
variations of this basic cue reactivity paradigm both to study and to treat cue-elicited responses. For both opiate
and cocaine patients, increased “craving” is the most commonly endorsed subjective response to drug cues, and
clinical interventions addressing drug craving (either through passive cue exposure or active ‘anti-craving’
strategies) improve drug-use outcomes in cocaine patients. These findings suggest the contributory role of drug
cues in the motivation of drug-seeking and drug use. We have recently begun to use cue reactivity as a tool for
examining the neurochemical and neuroanatomical correlates of cue-elicited craving states. In one approach, we
assess the cue reactivity of patients receiving either placebo or cocaine “anti-craving” agents (e.g., amantadine,
carbamazepine, ritanserin) in the ongoing clinical trials at our Center. If a medication is identified which can
block or reduce the craving/arousal to drug cues, inferences about the neurochemistry of the underlying state
may be possible. Our other approach is direct: we are measuring the neuroanatomical correlates of cue-induced
craving by exposing cocaine patients and controls without a cocaine history to drug cues during in vivo brain
imaging of regional cerebral blood flow (rCBF). The salient drug-like nature of many responses to cocaine cues
suggested the activated areas might be among those mediating cocaine’s rewarding effects, particularly the
mesolimbic brain regions. Consistent with this hypothesis, cocaine patients showed differentially increased
limbic blood flow (amygd